- 1y- DESCRIPTION Title of Invention SOLAR CELL MODULE Techni cal
Field [0001] This invention relates to solar cell nodules, and
relates to a solar cell nmpbdule including a plurality of solar cells
i nt erconnected by connecting el ectrodes formed on surfaces of the
solar cells with wiring nmenbers. Background Art [0002]

DESCRIPTION

Title of Invention

SOLAR CELL MODULE

Technical Field
[0001]

This invention relates to solar cell modules, and
relates to a solar cell module including a plurality of
solar cells interconnected by connecting electrodes formed

on surfaces of the solar cells with wiring members.

Background Art
[0002]

A solar cell module is made up with a plurélity of
solar cells electrically connected in series and/or in
parailel with each other with wiring members that are
electrically connected to electrodes on surfaces of the
solar cells. In solar cell module assembly, connection
between the electrodes on the solar cells and wiring mémbers
are made with solder. Solder is widely used because it has
excellent electric conductivity and reliable connectivity,
i.e., high adherability, and it is an inexpensive material
suited for many general-purpose applications.

[0003]



A solar cell module is nade up with a plurality of solar cells
electrically connected in series and/or in parallel with each other
with wiring nenbers that are electrically connected to el ectrodes on
surfaces of the solar cells. In solar cell nodul e assenbly,
connecti on between the el ectrodes on the solar cells and wiring
menbers are made with solder. Solder is wi dely used because it has

excellent electric conductivity and reliable connectivity, i.e., high
adherability, and it is an inexpensiveZmaterial suited for many
general - purpose applications. [0003] - 2 - On the ot her hand,
some W re connecting nmethods w thout use of solder are being

devel oped to reflugge tdendlananceont heal Hiiddihienwtnbag &

connection. For exanple, a well-known nethod uses a resin adhesive to

connect theesolfasotebt sasntbening dAgvaREPEBStd SERIUR Ghe RRE1ddncd Q0H4]
Wre connection with a resin adhesive begins with applying the resin
adhesi ve beehednréhgcthodesioly acsbkar cophéctainth Wi FoAgen@ikes,s .and
then heating the solar cell and wiring nenbers while relatively

appl yi ng Hﬁgésﬁﬁéwntm@ﬁﬁﬁﬂ/uﬁﬁﬁnécrﬁﬁénth@haﬁiVQu}qnmmbaesttbhekmplar
el ectrodes Ei the ;so|lar cell [0005] By the way, for the purpose
of cost r&8utfi BN A TG GFEE SalFRfs astociB#led)with sol ar cells,

t hi nner 5?5354fe||5 are now in increasing demand.

Wire connection with a resin adhesive begins with
applying the resin adhesive between electrodes of a solar
cell and wiring members and then heating the solar cell and
wiring members while relatively applying pressure, thereby
connecting the wiring members to the electrodes of the solar
cell.

[0005])

By the way, for the purpose of cost reduction and
resource savings associated with solar cells, thinner solar
cells are now in increasing demand.

{0006]

The aforementioned wire connection method with the
resin adhesive utilizes relative pressurization to connect
the wiring members to the solar cell. The pressure applied
for connection is partially transferred to the solér cell
through the electrodes, and sometimes, the pressure creates
shear stresses on a substrate of the solar cell, the stress
being derived from the positional relationship between the

electrodes formed on a light-receiving surface and the



[ 0006] The aforenentioned wire connection nmethod with the resin
adhesive utilizes relative pressurization to connect the wiring
menbers to the solar cell. The pressure applied for connection is
partially transferred to the solar cell through the el ectrodes, and
sonetinmes, the pressure creates shear stresses on a substrate of the

solar cell, the stress being derived fromthe positional relationship
between the el ectrodes fornmed on a light-receiving surface and the -
3 - electrodes forned on a rear surfaceg of the solar cell. The shear

stresses cause cracks in the substrate, which lead to yield
reduction. It is therefore especially inportant to deal with the

shear oUr €3888:L00L NG LLONSY SOLaL Gebkoee [OPUTle scrarTaetp! Von

above-descri roblem tTheé a I'can resent i nven

proposed %h%@kaétfgééeér@dﬁs% 'c'}%'c‘}ég' g ?hé"éﬁh?é’drta)f: F bl Eft _‘Léécﬁ‘gﬁ‘é

el ectrodes that are disposed on a |ight-receiving surface an

connectedyti@1 W ¢k FEsDEr $tangd Ehé&éﬁéﬂét@ép@E1§QQ9nﬂmﬁéfﬁﬁﬁt to
el ectrodes that are di sposed on a rear surface and connected to

Wi ring negbatswivhetied nsHdm fsitreksbsngertied ectirardes sandrseedbd. f i nger
el ectrodes are arranged so as to overlap one another on a projection
pl ane in @g&@p&lilel with the light-receiving surface (see PTL 2).
Citation List Patent Literature [0008]

To solve the above-described problem, the applicant of
the present invention has proposed a soclar cell module
including a plurality of first finger electrodes that are
disposed on a light-receiving surface and connected to
wiring members and a plurality of second finger electrodes
that are disposed on a rear surface and connascted to wiring
members, wherein the first finger electrodes and second
finger electrodes are arranged so as to overlap one another

on a projection plane in parallel with the light-receiving

surface (see PTL 2).

Citation List

Patent Literature

[0c008]

PTL 1: Japanese Unexamined Patent Application Publication No.
2007-214533

PTI. 2: Japanese Unexamined Patent Application Publication No.

2008-235354

Summary of Invention



PTL 1: Japanese Unexam ned Patent Application Publication No. _
2007- 214533 PTL 2: Japanese Unexam ned Patent Application Publication
No. 2008-235354 - 4 - Technical Problem[0009] In PTL 2, an

i deal arrangenment, as shown in FIG 38, is to align an el ectrode
finger 110 disposed on a light-receiving surface of a solar cell 1
with an el ectrode finger 120 di sposed on a rear surface of the solar
cell 1. After the finger electrodes 110 and 120 on the front and rear
surfaces are aligned with each other; a resin adhesive is applied.
bet ween wiring nmenbers 20 and the finger electrodes , and the wiring
menbers 20 are pressed against the solar cell 1 as indicated by

arrows inltnid8: Perbegh alignnment of the electrode finger 110 on
the light-receiving surface with the el ectrode finger 120 on the rear

surface readgoes the shear force to be applied on the solar cell,
t hereby preventing the solar cell 1 fromcracking. Note that the
resin adhesi velnsPTiot2 showidealFhErad@end)1Qs shown in FIG. 38, is

to align an electrode finger 110 disposed on a light-
receilving surface of a solar cell 1 with an electrode finger
120 disposed on a rear surface of the solar cell 1. After
the finger electrodes 110 and 120 on the front and rear
surfaces are aligned with each other, a resin adhesive is
applied between wiring members 20 and the finger electrodes ,
and the wiring members 20 are pressed against the solar cell
1 as indicated by arrows in FIG. 38. Perfect alignment of
the electrode finger 110 on the light-receiving surface with
the electrode finger 120 on the rear surface reduces the
shear force to be applied on the solar cell, thereby
preventing the solar cell 1 from cracking. Note that the
resin adhesive is not shown in FIG. 38.

[0010)

However, in consideration of errors by an apparatus,
alignment of the electrode finger 110 on the light-receiving
surface with the electrode finger 120 on the rear surface
may be sometimes difficult. As shown in FIG. 39,
misalignment of the electrode finger 110 and electrode
finger 120 on the front and rear surfaces creates a shear
stress, as indicated by an arrow (dot-and-dash line), on the

solar cell 1 interposed between the finger electrodes 110,



However, in consideration of errors by an apparatus, alignnment of the
el ectrode finger 110 on the light-receiving surface with the

el ectrode finger 120 on the rear surface may be sonetinmes difficult.
As shown in FIG 39, msalignnment of the electrode finger 110 and

el ectrode finger 120 on the front and rear surfaces creates a shear
stress, as indicated by an arrow (dot-and-dash line), on the sol ar

cell 1 interposed between the finger electrodes 110, -5- 120 and
may produce cracks, in the worst case,sresulting in yield reduction.
[ 0011] The present invention has been made in view of the

above-descri bed circunstances and has an object to provide a sol ar

cel | modulig it A0, SPLAYES WL, T8B! vheofod s RN ePlQ912] g in
yield reduction.
[0011]
The present invention has been made in view of the
above-described circumstances and has an object to provide a

solar cell module with an improved yield.

Solution to Problem
[0012]

The present invention directs to a solar cell module
including a plurality of solar cells interconnected with
wiring members. Each of the solar cells has a plurality of
front-side finger electrodes that are disposed on a light-
receiving surface of the solar cell and connected with the
wiring members and a plurality of rear-side finger
electrodes that are disposed on a rear surface of the solar
cell and.connected with the wiring members. The finger
electrodes on at least one of the front side and rear side
include auxiliary electrode sections in regions where the
wiring members are to be connected and where the finger
electrodes on the other side face. The auxiliary electrode
sections cdver the regions wider than regions where the

finger electrodes on the other side are disposed.

Advantageous Effects of Invention



The present invention directs to a solar cell nodule including a
plurality of solar cells interconnected with wiring nmenbers. Each of
the solar cells has a plurality of front-side finger electrodes that
are disposed on a light-receiving surface of the solar cell and
connected with the wiring nmenbers and a plurality of rear-side finger
el ectrodes that are di sposed on a rear surface of the solar cell and
connected with the wiring nenbers. The finger electrodes on at |east
one of the front side and rear side +nglude auxiliary el ectrode
sections in regions where the wiring nenbers are to be connected and
where the finger electrodes on the other side face. The auxiliary

el ectrode gg¢sions cover the regions w der than regions where the
finger electrodes on the other side are disposed. - 6 - [0013]

The present i MmNt Q6N ;ALANE S, I ekl (50
i nproved yi el d. Brlji ef eDest:Lri ption g?%%v?n"%%% Fggélig%f it “?Oﬁuée lis

a plan viewmfasolmsraald syilkenda solar cell nodule according to the
first enbodi ment of the invention. FIG 2 is a cross-sectiona
view of the solar cells taken along-line AAA in FIG 1

Brief Description of Drawings

[0014])

FIG. 1 is a plan view of solar cells in a solar cell
module according to the first embodiment of the invention.

FIG. 2 is a cross-sectional view of the solar cells
taken along line A-A’ in FIG. 1.

FIG. 3 is a schematic cross-sectional view showing a
relevant part, of the solar cell, enlarged along the line A-
Af. |

FIG. 4 includes plan views of the solar cell; (a) is
viewed from the light-receiving surface (front surface)
side; and (b} is viewed from the rear surface side.

FIG. 5 is a schematic plan view showing a relevant part
of the solar cell according to the first embodiment of the
invention.

FIG. 6 is a simplified cross-sectional view of a solar
cell module according to the invention.

FIG. 7 is a schematic view showing a tab connecting
process of the solar cell module according to the invention.

FIG. 8 is a schematic plan view of a solar cell which

is a modification of the first embodiment of the invention.



FIG 3 is a schematic cross-sectional view showing a relevant part,
of the solar cell, enlarged along the line A- A". FIG 4
I ncl udes plan views of the solar cell; (a) is viewed fromthe
|t ght-receiving surface (front surface) side; and (b) is viewed from
the rear surface side. FIG 5 is a schematic plan view show ng
a relevant part of the solar cell according to the first enbodi nent
of the invention. FIG 6 is a sinplified cross-sectional view
of a solar cell nodule according to thednvention. FIG 7 is a
schematic view showing a tab connecting process of the solar cell
nodul e according to the invention. FIG 8 is a schematic plan
vi ew of a sol el .which is a nodification aof the first. enbadinent
of the inventﬂ%%?‘ é is a schematlc plan view o% a sclar cell'uﬁlch

is a modification of the first embodiment of the invention.

FIG. 10 is a schematic plan view of a solar cell which
is a modification of the first embodiment of the invention.

FIG. 11 is a schematic plan view of a solar cell which
is a modification of the first embodiment of the invention.

FIG. 12 is a schematic plan view of a solar cell which
is a modification of the first embodiment of the invention.

FIG. 13 is a schematic plan view of a solar cell which
is a modification of the first embodiment of the invention.

FIG. 14 is a schematic plan view of a solar cell which
is a modification of the first embodiment of the invention.

FIG. 15 is a schematic plan view showing a relevant

o part of a solar cell éccording to the second embodiment of
the invention.

FIG. 16 is a schematic cross-sectional view showing the
enlarged relevant part of the solar cell according to the
second embodiment of the invention.

FIG. 17 is a schematic plan view of a solar cell, which
is a modification according to the second embodiment of the
invention.

FIG. 18 is a schematic plan view of a solar cell, which
is a modification according to the second embodiment of the

invention.

FIG. 19 is a schematic plan view of a solar cell, which



- 7 - FIG 9 is a schematic plan view of a solar cell which is
a nodification of the first enbodi nent of the invention. FI G
10 is a schematic plan view of a solar cell which is a nodification
of the first enbodi nent of the invention. FIG 11 is a
schematic plan view of a solar cell which is a nodification of the
first enbodi ment of the invention. FIG 12 is a schematic plan
view of a solar cell which is a nodification of the first enbodi nent
of the invention. FIG 13 is a-sghematic plan view of a solar
cell which is a nodification of the first enbodi ment of the

i nvention. FIG 14 is a schematic plan view of a solar cel

unch LS, 3aTedhbhRlion of e LSl LETDed! TR0l o FavenEOf.

FIG 15 is a schematic n Vi ew Show ng a e
cell accordi;pgrignt he second enbodi nent of the i nvention. FI G
16 is a schematic cross-sectional view show ng the enl arged rel evant

part of the satms. & lisaeceeHengti® ghm sacandreabedi e 0f, tLhe cn
i nventi on.
is a modification according to the second embodiment of the

invention.

FIG. 21 is a schematic plan view of a solar cell, which
is a modification according to the second embodiment of the
invention.

FIG. 22 is a schematic plan view of a solar cell, which
is a modification according teo the second embodiment of the
invention.

FIG. 23 includes plan views of a solar cell according
to the third embodiment of the invention: (a) is viewed from
the light-receiving surface (front surface) side; and {(b) is
viewed from the rear surface side.

FIG. 24 is a schematic plan view showing a relevant
part of the solar cell according to the third embodiment of
the invention.

FIG. 25 is a schematic plan view of a solar cell, which
is a modification according to the third embodiment of the
invention.

FIG. 26 includes plan views of a solar cell according
to the fourth embodiment of the invention: (a) is viewed
from a light-receiving surface (front surface) side; and (b)

is viewed from the rear surface side.



FIG 17 is a schematic plan view of a solar cell, which is a
nodi fication according to the second enbodi nent of the invention.

FIG 18 is a schematic plan view of a solar cell, whichis a

nodi fication according to the second enbodi nent of the invention.
FIG 19 is a schematic plan view of a solar cell, which - 8 - is a
nodi fication according to the second enbodi nent of the invention.
FIG 20 is a schematic plan view of a solar cell, whichis a

nodi fication according to the second-egbodi nent of the invention.
FIG 21 is a schematic plan view of a solar cell, whichis a

nodi fication according to the second enbodinent of the invention.

(2t fon SELETSH S L RCEREBE AR S M S ke
part of the solar cell according to the fourth embodiment of
the invention.

FIG. 28 is a schematic plan view showing a tab
connected with auxiliary electrode sections and finger
electrodes according to the fourth embodiment of the
invention.

FIG. 29 is a schematic cross—-sectional view showing a
tab connected with an auxiliary electrode section and
elecirode fiﬁger according to the fourth embodiment 6f the
invention.

FIG. 30 includes plan views of a solar cell, which is a
modification according to the fourth embodiment of the

o invention: {a) is viewed from a light-receiving surface
(front surface) side; and (b) is viewed from a rear surface
side.

FIG. 31 is a schematic plan view showing a relevant
part of the solar cell according to the modification of the
fourth embodiment of the invention.

FIG. 32 is a schematilc cross-sectional view showing a
tab connected with auxiliary electrode sections and finger
electrodes according to the modification of the fourth
embodiment of the invention.

FIG. 33 is a schematic plan view showing a relevant

part of a solar cell, which is a modification according to



FIG 23 includes plan views of a solar cell according to the third
enbodi nent of the invention: (a) is viewed fromthe |ight-receiving
surface (front surface) side; and (b) is viewed fromthe rear surface

si de. FIG 24 is a schematic plan view showing a rel evant part
of the solar cell according to the third enbodi nent of the invention.
FIG 25 is a schematic plan view of a solar cell, whichis a

nodi fi cation according to the third enbodi nent of the invention.

FIG 26 includes plan views of a sol-ariocell according to the fourth
enbodi nent of the invention: (a) is viewed froma |ight-receiving
surface (front surface) side; and (b) is viewed fromthe rear surface

side. - e fourcnFlibodind 3SEHETRLLC,plaN vi ew showi ng a

rel evant part of the solar accordi ng he fourth enbodi nent of

the invention.rrc. 34116 2&chenadt3ENSIBRL I ARVHAY show Higf tab

connected with auxiliary electrode sections and finger electrodes
accor di ngpbett bE &ossldr erdiadi MRAChOE st AenddVeidatddn accorfl&y &9 18

a schematic cross-sectional view showing a tab connected with an
auxi | i ary tekefouote sestdioerdandfel-bet iodenfisiger according to the
fourth enbodi nrent of the invention.

FIG. 35 is a schematic plan view showing a relevant
part of a solar cell, which is a medification according to
the fourth embodiment of the invention.

FIG. 36 is a schematic plan view showing a relevant
part of a solar cell, which is a modification according to
the fourth embodiment of the invention.

FIG. 37 is a schematic cross—-sectional view showing a
tab connected with an auxiliary electrode section and
electrode finger according to the modification of the
embodiment of the inwvention.

FIG. 38 is a schematic view showing a tab connecting
process of a conventional sclar cell module.

FIG. 32 is a schematic view showing a tab connecting

process of a conventional solar cell module.

Description of Embodiments
[0015]

Embodiments of the present invention will be described
in detail with reference to the drawings. Through the
drawings of the embodiments, like components are denoted by

like numerals and will not be further explained.



FIG 30 includes plan views of a solar cell, which is a nodification
according to the fourth enbodi mrent of the invention: (a) is viewed
froma light-receiving surface (front surface) side; and (b) is

viewed froma rear surface side. FIG 31 is a schematic plan
view showi ng a rel evant part of the solar cell according to the
nodi fication of the fourth enbodi nent of the invention. FIG 32

is a schematic cross-sectional view showing a tab connected with

auxi liary electrode sections and fingean el ectrodes according to the
nodi fication of the fourth enbodi nent of the invention. FIG 33
is a schematic plan view showi ng a relevant part of a solar cell,
which is %Oggghfication according to - 10 - the fourth enbodi nent of
t he i nventi on. FIG 34 is a schematic plan view showi ng a

rel evant -part ﬁiea;§QE@%.?ﬁ%bzv&@%cgfiébfhfmﬂﬁﬁiCégiQPSéEQPr ng to
t o | 5

t he foyrth enbpdlhen he 1 nventi on. IS a sc emati c
plan vi ewpsRaWeNgcéor @Ry ad MRl triebtacfb@na lor WheCRnk/&nfion,

nodi fication according to the fourth enbodi nent of the invention.
FIG. 2 is a cross-sectional view of the solar cells taken
along line A-A’ in FIG. 1, FIG. 3 is a schematic cross-
sectional view showing a relevant part, of the solar cell,
enlarged along the line A-A', FIG. 4 includes plan views of
the solar cell; (a) viewed from the light-receiving surface
side; and (b} viewed from the rear surface side, and FIG. 5
is a schematic plan view showing a relevant part of the
solar cell.

[0017]

The solar cell medule includes a plurality of plate-
like solar cells 1. Each of the solar cells 1 is, for
example, made of a crystalline semiconductor, such as
monocrystalline silicon and polycrystalline silicén, having
a thickness of approximately 0.15 mm and is in the shape of
roughly square of 125 mm on a side; however, the thickness,
size and the other conditions are not limited thereto, and
other types of solar cells are applicable. The solar cell 1
includes, for example, an n-type region, a p-type region,
and a semiconductor junction formed at an interface between
the n-type region and p-type region to create an electric
field to separate carriers.

[0018]



FIG 36 is a schematic plan view showing a relevant part of a solar
cell, which is a nodification according to the fourth enbodi nent of

t he invention. FIG 37 is a schematic cross-sectional view
showing a tab connected with an auxiliary el ectrode section and

el ectrode finger according to the nodification of the enbodi nent of
the invention. FIG 38 is a schematic view showing a tab
connecting process of a conventional solar cell nodule. FIG 39
is a schematic view showi ng a tab connecti ng process of a
conventional solar cell nodule. Description of Enbodi ments [0015]
Enbodi ments of the present invention will be described in detail with

e Cneeonan: S LML T Y L e s e Rl T
expl ai ned1igh@0#6teiving surface thereof. The front-side electrode
11 is composed of a plurality of f%nger electrodes 110
arranged in parallel with each other. For example, there
are about 55 finger electrodes 110 each having a width of
approximately 100 pm and all aligned with a pitch of
approximately 2 mm. In addition, the solar cell 1 has a
‘rear-side electrode 12 on a rear surface thereof. The rear—
side electrode 12 includes a plurality of finger electrodes
“120 arranged in parallel with each other. For example,
there are about 217 finger electrodes 120 each having a
width of 100 pm and all aligned with a pitch of
approximately 0.5 mm. The front-side electrode 11 and rear-
side electrode 12 can be formed by, for example, screen-
printing with thermosetting or thermal sintering type silver
paste. In addition to the screen-printing, evaporation
method, sputtering, plating method or the like can be used
to form the electrodes.
{0019]

In this embodiment, three tabs are connected to the
front-side electrode 11 and the rear-side electrode 12 each.
FIGS. 4 and 5 indicate, by dashed lines, positions where
tabs 20 are to be bonded. The tabs 20 will be connected
perpendicularly to the finger electrodes 110, 120. In this

embodiment, the tabs 20 have a width a of approximately 1.2



FIG 1 is a plan view of solar cells of a solar cell nodul e according
to the first enbodinent of the invention, FIG 2 is a cross-sectional
view of the solar cells taken along line A-A in FIG 1, FIG 3 is a
schemati c cross-sectional view showing a relevant part, of the solar
cell, enlarged along the line A-A', FIG 4 includes plan views of the
solar cell; (a) viewed fromthe |light-receiving surface side; and (b)
viewed fromthe rear surface side, and FIG 5 is a schematic plan
view showing a rel evant part of the-sgkar cell. [0017] The sol ar
cell nodule includes a plurality of platelike solar cells 1. Each of
the solar cells 1 is, for exanple, nade of a crystalline
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types of sghafoCed o aRPbbsables dhe &9l GbhrithBchedesacy or
exanple, an n-type region, a p-type region, and a sem conduct or

junction fopped at an interface between the n-type region and p-type
region to create an electric field to separate carriers. [0018] - 12
- The o athooml linlFh@s. a3 ftord,- sitde nelheetr ofetHd Himager

| ight-receiving surface thereof. The front-side electrode 11 is
conposed eleatpbdesl iy of thegerord-etitdeoddscitodarihnigeddan beabel | el
wi th each other. For exanple, there are about 55 finger el ectrodes

110 each h&&fngRar viifth off thgpfonvpat el scaowiasm &ae @f IThe iTpeed with
itch of .- imately. 2. I.n_addition, th | Il _1. h
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el ect r odeg, 120y eaed M3eRd Akt 8b8e9f 1500 4Miandeabhtdigned with a
pitch of approximately 0.5 mm The front-side el ectrode 11 and

rear - si decebeets@slel Il 2 naakekethaf melde bind€r xamRblesscraer-Pihat i ng
with thernosetting or thermal sintering type silver paste. In

addi ti on teatteideradanipodet LAgrarvepduat i Ore meshetdanspuef ethag,
plating nethod or the like can be used to formthe el ectrodes. [0019]
In this efiborineide alacdeorgbsl aped cermetisd iEwreRe thensokigecell

el ectrode 11 and the rear-side electrode 12 each. FIGS. 4 and 5
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of apprOXgEH£Q$gé£tf%n opposite to an electrode finger 110 on the
front surface. In this embodiment, the finger electrodes on
the front and rear surfaces are arranged so that one front-
side electrode finger 110 faces one of four rear-side finger
electrodes 120. In addition, the finger electrodes 120b on
the rear surface are designed to be wide to occupy the
positions opposite to the finger electrodes 110 of the
front-side electrode 11 even if an error occurs in position

of the electrodes to be formed. Specifically, the width of

the rear-side electrode finger 120b facing the front-side



- 13 - mm Although it depends on the apparatuses to be used, an
accuracy error of approximately 0.2 mmin position of the tab to be
bonded i s observed due to the apparatus accuracy.' [0020] As
shown in FIGS. 3 to 5, the nunber of the finger electrodes 110 of the
front-side electrode 11 is set to be less than that of the finger
el ectrodes 120 of the rear-side electrode 12 in order to increase the
anmount of light incident to the |light-receiving surface of the solar
cell 1. Making the finger el ectrodes 120-of the front-side el ectrode
11 thicker than the finger electrodes 120 of the rear-side el ectrode
12 can reduce the resistance of the front-side electrode 11 and can
al so inprevecthedsot atgarelllcchar aghesk shi €Sty Ao ohe Qhikgal s Sifie.c
finger electrodes 120b is designed to be di sposed on the rear surface
at | east aatwadpossttion hpposistiaet olasted@striodef inger k0 Qmet he
front surface. In this enbodinent, the finger el ectrodes on the front
and rear sbethrede afimganr d2gbdssovehats one fuxditiasiydel eteesdode
finger 110 faces one of four rear-side finger electrodes 120. In
addi ti on, SERELPR MRTing @6t pggeslapger othathdhadapfsuhkaekearmdiesi gned
to be wide,to occupy the positions opposite to the finger el ectrodes
110 of th 1??%ﬁtlg$de el ectrode 11 even if an error ocdurs in
position §5%é el ectrodes to be formed. Specifically, the wi dth of
the rear-side el ectrode finger 120b facing the front-side - 14 -
el ectrode finger ' I 0 ich is tw.ce as wde
as the front-gﬁdg%%ge%§?§§g£€¢%gg%ﬁ% 5%9Tﬁggéﬁggn%ﬁ%c%f%§5° eﬁgej:ﬁééj
120b ser vgspdisi @) Rddgiany fhesd rade Seell Qnqhayhfg.An Al8a Jalder
than that of the el ectrode finger 110.

110 are absent have a width of approximately 100 pm as

described above. In other words, the rear-side finger
electrodes 120 not facing the front-side finger electrodes
110 are narrower than the rear-side finger electrodes 120b
facing the front-side finger electrodes 110.

[0022]

The present invention permits the width of every
electrode finger 120 on the rear surface to be the same;
however, the width difference reduces the difference in
amount of silver used for the front-side electrode 11 and
the rear—-side electrode 12, theréby preventing the solar
cell from curling due to the difference in the silver amount.
[0023] |

Next, a method of manufacturing a solar cell module
with the above-described solar cells 1 will be described.

In the solar cell module, as shown in FIGS. 1 to 3, the tabs

20, serving as wiring members, are electrically connected



[ 0021] In this enbodi ment, the rear-side finger electrodes 120
opposite to regions where the front side finger electrodes 110 are
absent have a width of approximtely 100 pm as descri bed above. In

ot her words, the rear-side finger electrodes 120 not facing the
front-side finger electrodes 110 are narrower than the rear-side
finger electrodes 120b facing the front-side finger electrodes 110.

[ 0022] The present invention permts the wdth of every

el ectrode finger 120 on the rear surfd&e-to be the same; however, the
wi dth difference reduces the difference in amount of silver used for
the front-side electrode 11 and the rear-side electrode 12, thereby

prevent i nguttﬁetﬁgl ﬁfo&@lélcﬁé @ne%%&buaglﬂugna o-ddie didef %&%EEan@ ihe
silver anmount. [O Next , hod of manufacturing a solar

cel | nodulre thhe&het@@ow&giwwlbﬁdtﬁel groree! diel Sl rBee descanded.
In the solar cell nodule, as shown in FIGS. 1 to 3, the tabs 20,
serving aseairrkhde nehderndane,eheectsinatdlyeciornedt eded. lthe resin
adhesive is an adhesive resin film 5. The adhesive resin
‘film can be, for example, an anisotropic conductive adhesive
film, but is not limited thereto and can be an anisotropic
conductive adhesive paste.
[0024]

First, an adhesive resin film 5 is placed between a
front-siae electrode 11 and a tab 20 and between a rear-side
electrode 12 and a tab 20 of a sclar cell 1. The width of
the adhesive resin f£ilm 5 1s preferably the same as or less
than the width of the tab 20 to be connected. For example,
when the tab 20 is 0.5 mm to 3 mm in width, the adhesive
resin film 5 is set to be 0.5 mm to 3 mm to match the tab 20.
This embodiment employs three tabs 20 each having a width of
1.2 mm as shown in FIG. 1. To match the tabs 20, three
adhesive resin films 5 each having a width corresponding to
the width of the taks 20 are placed on positions where the
tabs 20 are to be adhered. In a case where the adhesive
resin films 5 are made of something with a light
transmitting property maintained after being cured, the
adhesive resin films 5 can be made wider than the tabs 20.
[0025]

The tab 20 includes a copper thin plate 20a that is



with the front-side electrode 11 and rear-side electrode 12. To
connect the tabs 20 with the front-side electrode 11 and rear-side
el ectrode 12, a resin adhesive is used. The resin adhesive is an
adhesive resin filmb5. The adhesive resin 'filmcan be, for exanple,
an ani sotropi c conductive adhesive film but is not limted thereto
and can be an ani sotropic conductive adhesive paste. [0024]

First, an adhesive resin film5 is placed between a front-side

el ectrode 11 and a tab 20 and between l® rear-si de electrode 12 and a
tab 20 of a solar cell 1. The width of the adhesive resin film5 is
preferably the sane as or less than the width of the tab 20 to be

connect edprE@éramw&@até@%ﬂm%ih@bts)%@déﬁ %Ptmézte%.?’ PN 4y g dt h,

the adhesive resin film5 is set to be 0.5 nmto mmto nmatch the

tab 20. Tehboamhent meatt arleis ngheeatiads) 2fkeawh haviprgyagwdth of
1.2 mmas shown in FIG 1. To nmatch the tabs 20, three adhesive resin

filnms 5 edbhshavahina ldirh 200r nespoadfngdrmaiddiermildiarofht &fie tabs 20
are placed on positions where the tabs 20 are to be adhered. In a
case wher 8ofher aderi the rigigerf elastbodes Made dPOsonmething with a
light transm tting property maintained after being cured, the
adhesi ve t882RJfilms 5 can be made wider than the tabs 20. [ 0025] The

i i | ate 20a that i - 16 -
tab 20 InClUd%ﬁﬁﬁjg%%%e%ahglBOpaggE%reéged %ga&gst the adhesive

resin films 5, a heat treatment is performed to cure the
adhesive layers of the adhesive resin f£ilms 5, thereby
connecting the tabs 20 with the front-side electrode 11 and
rear-side eiectrode 12,
[0027]

If an anisotropic conductive adhesive film is employed
as the adhesive resin film 5, the adhesive resin film 5
includes at least adhesive resin and conducting particles
dispersed therein. The adhesive resin is made of a
composition containing thermosetting resin, such as epoxy
resin, phenoxy resin, acrylic resin, polyimide resin,
polyamide resin, polycarbonate resin and polyurethane resin.
These kinds of thermosetting resin can be used alone or as a
mixture of the two or more. Preferably, the adhesive resin
is composed of at least one kind of the thermosetting resin
selected from the group including epoxy resin, phenoxy resin
and acrylic resin.
[0028]

The conducting particles can be, for example, metal



preferably coated with tin, solder, or silver. In this enbodi nent, a
tin-plating coating |ayer 20b is provided. This coating |layer 20b is
a soft conductor |ayer which is softer than the finger el ectrodes
110, 120. [0026] Wil e the tabs 20 are pressed agai nst the
adhesive resin filnms 5, a heat treatnent is perforned to cure the
adhesive | ayers of the adhesive resin filns 5, thereby connecting the
tabs 20 with the front-side electrode 11 and rear-side el ectrode 12.

[ 0027] | f an ani sotropi c conductiifve adhesive filmis enpl oyed
as the adhesive resin filmb5, the adhesive resin film5 includes at

| east adhesive resin and conducting particles dispersed therein. The

adhesi Ve ﬁ?ti‘ cié, "ade, o Q;o‘iﬁigﬁgﬁib%‘s Foéhtﬁ}é}{ ?%rttggﬁ_ggse&

resin, as epoxy resin resin, acr resin i mde

resin, pObX@BlQ?eéEéﬂ&hnﬂﬁyéﬂcéé§gﬂéi§sre%i@e%ﬂﬁt@@éyyre&ﬂﬁne resin.
These kinds of thernosetting resin can be used alone or as a m xture

of the tweoRAuEPIly ddefienalkl yant e aghe@sdtighd @3 Anisalgempgsesk-of at
| east one kind of the thernpbsetting resin selected fromthe group

i ncl udi ngpepokyleesiguciplmsnaxydrpiahednskaciollds; weppar-p0828] The
conducting particles can be, for exanple, netal - 17 -
particles and nickel-plated particles, coated with a
conducting layer, such as a metal layer.
[0029]

To electrically connect each of the solar cells 1 teo
adjacent solar cells 1 with the tabs 20, the tabs 20 are
arranged on thé adhesive resin films 5 placed on the front
and rear surfaces of the solar cells 1 so that one end of
the each tab 20 is connected to the front-side electrode 11
of a given solar cell 1, while the other end of the tab 20
is connected to the rear-side electrode 12 of another solar
cell adjacent to the given solar cell 1.

(0030]

As shown in FIG. 7, for example, a solar cell 1 mounted
on a hot plate is pressed with a heater block at a pressure
of approximately 3 MPa to press tabs 20 against the solar
cell 1 with the adhesive resin films 5. Then, the
temperature of the heater block and hot plate is increased
to, for example, 120°C to 280°C, or more preferably to 120°C
to 200°C, which is sﬁfficient to cure the adhesive resin

component in the adhesive resin film 5, to

thermocompressively bond the tabs 20 and electrically



particle, such as gold particles, silver particles, copper particles
and nickel particles. Alternatively, the conducting particles can be
conducting or insulating core particles, such as gold-pl ated
particles, copper-plated particles and nickel -plated particles,
coated with a conducting |ayer, such as a netal |ayer. [0029]
electrically connect each of the solar cells 1 to adjacent solar
cells 1 with the tabs 20, the tabs 20 are arranged on the adhesive
resin films 5 placed on the front andlBear surfaces of the solar
cells 1 so that one end of the each tab 20 is connected to the
front-side electrode 11 of a given solar cell 1, while the other e
of the taboRRets gnnectiaddeaikhe 886 -5 dg-glectrode 12 of anot her
solar cell adjacent to the given solar cell 1. [0030] As shown
in FIG 7[{0§®L] exanple, a solar cell 1 nounted on a hot plate is
pressed with a heater block at a pressure of approximately 3 MPa to
press tabs 20 Tgaiafotremhptiohad ewdddilenitt bnpheyadiresinissatesipicf i | ns

5. Then,

the tenperature of the heater block and hot plate is

To

nd

i ncr eased°®RFuGHrven e filpoast hosothesdvenweeipr 61 bn abi \hawevi2(C

to 200C,

t he adhes

ich is sufficient to cure the adhesive resin_conponent
%@% FEGHIS R0 Fbi?hér?ﬁ}b&‘fﬁpra@séWéiL?tb%%dadthSJﬂ@bs 20

and eIectfééfﬁlé&lﬁ-ﬁy%hbu%onne t the solar, iells gal ntqQ an array.

[ 0031]

conducting particles. ectrical
connection using the insulating resin adhesive is made by
making direct contact between a part of surfaces of the
front-side and rear-side electrodes 11, 12 and the surface
of the tab 20. Inhthis case, 1t is preferable to use, as a
tab 20, a conductor, such as a copper foil, coated with a
conducting film, such as tin (Sn) and solder, which is
softer than the collector electrodes 11, 12 and connect so
that parts of the front-side electrode 11 and rear-side
electrode 12 dig into the conducting film.

[0032]

The plurality of solar cells 1 thus connected with the
tabs 20 are placed between a glass front-side member 41 and
a rear-side member 42, which is made of a material like a
weatherproof film, glass or plastic, so that the front-side
electrode 11 faces the front-side member 41 and the rear-
side electrode 12 faces the rear-side member 42, with light-
transmitting sealing sheets, such as EVA, placed so as to

sandwich the solar cells. Then, the solar cells 1

interposed between the front-side member 41 and rear-side

in



The aforenenti oned enbodi nent enpl oys an ani sotropi ¢ conductive resin
filmas the adhesive resin film5; however, the adhesive resin film5
can be an insul ating adhesive resin filmw thout conducti ng
particles. Electrical connection using the insulating resin adhesive
is made by making direct contact between a part of surfaces of the
front-side and rear-side electrodes 11, 12 and the surface of the tab
20. In this case, it is preferable to use, as a tab 20, a conductor,
such as a copper foil, coated with a genducting film such as tin
(Sn) and solder, which is softer than the collector electrodes 11, 12
and connect so that parts of the front-side electrode 11 and
rear-side_electrode 12 dig_into.the conducting f.ilm 032 The
bl ur al | {yTEFDEG| 40t | SihnIate g HEER bt 19 RS PEBEo20 3B i aced
bet ween a - S r..41 . A - Sl e { ch
i s made ofl Qéﬁ‘ﬁ%&:ﬁ?gﬁ a(fsrll%ge’g% \i\ﬁggte Rgr 8??)%%&%96%{ sgjllggsg%?? p %’é %%\,@gso
that the Ehg@h'ﬁﬁd§ﬁ§13§lr°de 11 faces the front-side nmenber 41 and

t he rear-si el ectrode 12 faces the rear-side menber 42, with
light-transgsiiing sealing sheets, such as EVA, placed so as to
sandwi ch the solar cells. Then, the solar cells 1 interposed between
t he front-si deriediRivedicandibear ssiale celllhoduenber id@=#ifted in a
encapsul ated with the sealing nenber 43 by a | am nati ng nachi ne,

t her eby olfitamnaj nghiclsadlsaamadel lofnedulenas showe ilikE, Gvigh 0888ling
The above-described solar cell nodule is inserted in a frame, which

i s made omhaibuhihurRrkiachdd jthe, owteh perbRhennd @dt EnrabFodppl Feblto

the outer peripheral of the solar cell, nodule, if_ needed. The frane

i s made ofCERURT ntim &gt eSRestEe 15 MGde. Por ALUPERER Hiadtd o5
LD ke RLaTEF PR Aot ERh BEcLngt shownll s of O Ao
a terminal box (not shown) is provided, for example, on a
surface of the rear-side member 42.
[0034]
In the solar cell module of the first embodiment, the
- finger electrodes 120 on the rear surface include wide
auxiliary electrode sections 120b in regions where the
front-side finger electrodes face and the tabs 20 are to be
disposed. Even 1f a mechanical error occurs, the auxiliary
electrode sections 120b are present on the rear surface at
positions opposite to the front-side finger electrodes 110.
As a result, pressure applied to thermocompressively bond
the tabs can be received by the finger electrodes 110 and
auxiliary electrode sections 120b, thereby relieving shear
stresses. This can reduce malfunctions in the solar cell

module caused by cracks produced in the solar cells 1 during

thermocompression bonding.



In the solar cell nodule of the first enbodi nent, the finger

el ectrodes 120 on the rear surface include wi de auxiliary electrode
sections 120b in regions where the front-side finger el ectrodes face
and the tabs 20 are to be disposed. Even if a mechanical error
occurs, the auxiliary el ectrode sections 120b are present on the rear
surface at positions opposite to the front-side finger el ectrodes
110. As a result, pressure applied to thernoconpressively bond the
tabs can be received by the finger el egt ~odes 110 and auxiliary

el ectrode sections 120b, thereby relieving shear stresses. This can
reduce mal functions in the solar cell nodul e caused by cracks

pr oduced qﬁogg? solar cells 1 during thernoconpression bonding. - 20
- [0035] n addition, the rear-side finger electrodes 120 not
facing the fromy -sddhe- fdmoehee roges A hi.nner. .

Sel ecting the line mﬁdf% o?hfhggﬁ%nger é%%ée$%§%%8%g§9%% 9%@ %8§r
surface ca@acshgptMasiidE-HIRCESSgEY SléveFodast €10sge tfyyn t he

el ectrodes and therefore can prevent an increase in cost. [0036]

Fur t her notkinpeovi siedrctfintrhehé hi ind ivigiih elfeeheodesqde dihetricager

el ectrodes 120 on the rear surface can reduce stresses on the solar
cel | s andlZferrefiohe xar sedfeset hen asbumtwasft iour inngcesstie sidlwar
cells. Consequently, yield inprovenent can be achieved. [0037] A
nodi f i catP%ﬁt%fu%?% %q riorme ¥h8drhertredes mnd fhemeifonewsdn e wsgwn
in FIG 8_and described. The aforenenti oned enbodi nent enpl oys the
rear - si de®i HYere&iectt G885 120 that are formed wide t hroughout their
| engt h in[6@§60fgion opposite to the front-side electrode finger 110.
In conparison Wth the wide rear-side finger electrodes , the

embodi ment “shawaviBafhGe, S siove: d:nale the Tean-21de finger elect rodes

120 of the solar cell 1 includes wde auxilrary e ode sectrons
122 only ine regigns saketeokbe fonnsicde fhagesuetfdd rQdes4L0.f ace

and the tabs 20 are to be disposed. The auxiliary el ectrode sections
122 have stresses on the solar cells and therefore can reduce the
amount of curling in the solar cells. Consequently, yield
improvement can be achieved.
[0037]

A modification of the first embodiment of the invention
will be shown in FIG. 8 and described. The aforementioned
embodiment employs the rear-side finger electrodes 120 that
are formed wide throughout their length in the region
opposite to the front-side electrode finger 110. In
comparison with the wide rear-side finger electrodes , the
embodiment shown in FIG. 8 shows that the rear-side finger
electrodes 120 of the solar cell 1 includes wide auxiliary
electrode sections 122 only in regions where the front-side

finger electrodes 110 face and the tabs 20 are to be

disposed. The auxiliary electrode sections 122 have a



- 21 - length sufficient to cover the region slightly wider than the
width of the tab 20 in consideration of nechanical errors or the like
to be made during tab bondi ng. For exanple, when the width a of a tab
20 is 1.2 mm an auxiliary el ectrode section 122 capabl e of covering
a space of 1.6 mm (b in FIG 8) is provided to allow for an error of
0.2 mmthat may occur during positioning of the tab and is determ ned
by machi ne accuracy. [0038] Since the auxiliary el ectrode
sections 122 are provided to only the jpositions where the finger

el ectrodes 110, 120 on the front and rear surfaces of the solar cel

1 face each other and the tabs 20 are to be di sposed, the positions
opposite to the fraont-side finger electrodes 110, are occupi ed by the

auxiliary k9q9§Préa£f§ee§?Bn§02 Ft HReTEPRGRr SEH B baEder2608R t he
f if ical. . . Co t. |
b ossur e I FeGTRUPTEEE hER oAb COSESHoBER TR £ AP HENEEY ved by
the finger,glgc! padess Lipand, awidar vnel it Lode aeatipnsgde2 on the
ront and rear surfacés, thereby relieving shear stresses. I'n

addi tion, Sifeeel Neneheehs Afas o R 2NeaH £0 P& Wideyl hrgughout
their length, the ambunt of silver paste used to formthe el ectrodes

can be recduxediakp audttidfle s@MIGH QR20taplBlSIsLSSORAINged eBatbe
solar cell by the finger electrodes can reduce the anount of curling
in the - of21l-6ésahalbcihl FIGhioh iscadsviiedytel dl iowrintemantrrbt dhe
solar cell 1 is a type of a solar cell also receiving light on its
rear surfade? mml bhatchageekcdyr tdveingapositectimyert dihecttabdesdl128

bl ocki ng I'ight can be reduced. [0039]
determined by machine accuracy.

[0038]
Since the auxiliary eléctrode sections 122 are provided

to only the positions where the finger electrodes 110, 120
on the front and rear surfaces of the solar cell 1 face each
other and the tabs 20 are to be disposed, the positions

. opposite to the front-side finger electrodes 110 are
occupied by the auxiliary electrode sections 122 of the
finger electrodes 120 on the rear surface even if a
mechanical error occurs. Consequently, pressure applied
during thermocompression bonding can be received by the
finger electrodes 110 and auxiliary electrode sections 122
on the front and rear surfaces, thereby relieving shear
stresses. In addition, since the electrodes do not need to
be wide throughout their length, the amount of silver paste
used to form the electrodes can be reduced. In addition,
reduction of the stress applied on the solar cell by the

finger electrodes can reduce the amount of curling in the



FIGS. 9 to 14 are schematic views of nodifications of the auxiliary
el ectrode sections. FIG 9 shows a formin which zigzag auxiliary

el ectrode sections 123 are provided to rear-side finger el ectrodes
120 of a solar cell 1, in regions where front-side finger el ectrodes
110 face and tabs 20 are to be disposed. Each of the auxiliary

el ectrode sections 123 has a length that is the sane as the length
(b) of the auxiliary electrode sections shown in FIG 8 to allow for
t he mechani cal error to be nade duringstab bondi ng. [0040] FI G
10 shows a formin which auxiliary el ectrode sections 124 including a
plurality of electrode |ines 124a that extend in parallel with the

| ongi tudinal _dire of the ta 20.a rovided to the rear-S|d
[ nger ol BEFoAEE1p0MRry iacs, Coal PLaLS FRTRayBRs tuhet & THfo Solar
front-sid nger e 1 C d .tabs 20 .are t e di sposed.
The | engt e&? gniauéf?$5QQE§|e§§%8§egéggt.%n lglﬁgf?ﬁgﬁt t#ﬁ?

length of aspagky siae! el g 4 agsbachy o, | %&%&A%%a fhean el ectrode

finger 120 and 1s the sanme as the of tThe auxrlTary

el ectrodecse6ti&@&s ShowNbi Bkl &y ;Blgtrpt laOWe reddceqfor the
mechani cal error to be made during tab bondi ng. [0041] FIG 11

shows a f@oos®2h which auxiliary el ectrode sections 125 in the shape
of rectangul ar pul ses are provided to the rear-side finger el ectrodes
120 of a sol arFl&d.l 21 toi A4r ege oschasdrie vhewkr oft med @i ddmigers of

el ectrodes 110 face and tabs 20 are to be disposed. Each of the

auxi | i ar ytee eatiobie e @tlicgtsodesseasiong engif- t Aashdvss tshdogamgnas t he
| ength ( %QOf the auxiliary electrode sections shown in FIG 8 to

al | ow £ or "RHER G Ewidipgy FortieaRESaimoRg (4D BURCPIRYIED042

FIG 12 sho a formin _which.au ary rode ctl s.126 in the
shape of g \é\%arral arefgLr ST dSESY r? b e d2 39 rELe(]:'t'rE)Hes 120

of a sol afe&flds dind 88h %oag_ge :ﬂ‘ld"%% celggtrodes

0
110 face and tabs 20 are tg %e dlsposed t he aUX|I|ary
el ectrodergetionsel26 Basdaspesgih khah b§ the Same gt Q%E%ES&@

(b) of the auxiliary electrode sections shown in FIG 8'to allow for
t he mechasecalorer @3 hasbe hadetiduttiatg itsalhlkosdnagas [€043ength (b)
of the auxiliary electrode sections shown in FIG. 8 to allow
for the mechanical error to be made during téb bonding.
[0040]

FIG. 10 shows a form in which auxiliary electrode
sections 124 including a plurality of electrode lines 124a
that extend in parallel with the longitudinal direction of
the tabs 20 are provided to the rear-side finger electrodes
120 of a solar cell 1, in regions where the front-side
finger electrodes 110 face and tabs 20 are to be disposed.
The length of an auxiliary electrode section 124 is defined
as the length of a part, including the electrode lines 124a,

of an electrode finger 120 and is the same as the length (b)

of the auxiliary electrode sections shown in FIG. 8 to allow



FIG 13 shows a formin which auxiliary el ectrode sections 127
including a plurality of electrode Iines 127b that extend in parallel
with the finger electrodes are provided to the rear-side finger

el ectrodes 120 of a solar - 24 - cell 1, in regions where the
front-side finger electrodes 110 face and tabs 20 are to be di sposed.
Each of the auxiliary el ectrode sections 127 has a length that is the
sane as the length (b) of the auxiliary el ectrode section shown in
FIG 8 to allow for the nmechanical errer_to be made during tab
bondi ng. [0044] FIG 14 shows a formin which auxiliary

el ectrode sections 128 in the shape of a rectangular frane are
provi ded to_t rear-side finger electrodes 120 of .a,solar,.cell 1,
Feqi ons. wigFe FReTRFaTt L T EP. BF cBFTE (Lot PR EoRMiRFabs 20
are to be[gbﬁgﬁsed. Each of the auxiliary electrode sections 128 has
a length that s the sane as the length (b) of the auxiliary

el ectrode sectpofs SNQMLWEN aFEGR8id 0l diPWifAn 1bhG Beebanlgal error
to be nade during tab bondi ng. [0045] As appreciated fromthe

auxi | i arysebeebhodezsent itns sshpwnokr earfiEm1sd i1bds hke biBgLded
el ectrodes 120 on the rear surface include the wide auxiliary

el ect r ode tsechionsats tdxgifingrewhelecthedés ontosbdeaf soer « kctlr,odes
110 face and the tabs 20 are to be di sposed. Even if a nechani cal
error occansreghens egicorss tdppdgioné-sbde hElfgeontelsicdeofiengerl0 face

el ectrodes 110 are occupied by the rear-side auxiliary el ectrode
secti ons. a8n5elBetl |3 tiede Adarpredti digsh of the auxiliary '

electrode sections 125 has a lengfh that is the same as the

in

length (b) of the auxiliary electrode sections shown in FIG.
8 to allow for the mechanical errér to be made during tab
bonding.

[0042]

FIG. 12 shows a form in which auxiliary electrode
sections 126 in the shape of a spiral are provided to the
rear—side finger electrodes 120 of a solar cell 1, in
regions where the front-side finger electrodes 110 face and
tabs 20 are to be disposed. Each of the auxiliary electrode
sections 126 has a length that is the same as the length (b)
of the auxiliary electrode sections shown in FIG. 8 to allow
for the mechanical error to be made during tab bonding.
[0043)

FIG. 13 shows a form in which auxiliary electrode
sections 127 including a plurality of electrode lines 127b
that extend in parallel with the finger electrodes are

provided to the rear-side finger electrodes 120 of a solar



- 25 - provide the sane effect as descri bed above. [0046J The
second enbodi nent according to the present invention will be
described. FIG 15 is a schematic plan view showi ng a rel evant part
of a solar cell of the invention; and FIG 16 is a schematic
cross-sectional view showi ng the relevant part enlarged. Even if the
rear-side finger electrodes are formed wi de at the positions where
tabs 20 are to be bonded, the wi de parts are covered by the tabs 20.
In the second enbodi nent, the finger-elgcirodes 11 on the

i ght-receiving surface are configured to include auxiliary electrode
sections 112 at the positions mhere the tabs 20 are to be disposed.

SpeC|f|caII front side finger ctrodes 11 clude auxiliary
el ectrode s%%tl 6nd™i AP g on e?/Wer S ﬁéopga?l‘g‘? dglrfqer’fg@lleéftéegﬁﬁdes

ections 119 SPEer AL E%f .ﬁ%ﬁ%yeb?cc?ﬂ%%?a?%ﬁ% The BAER0Bf tRe tabs 20
I n Cons'd%ﬁ%&i@ﬁr9feﬂ@@f@ﬁﬁéﬁged%ioﬂrs 59 H&sﬁ%Q§xﬁﬁﬁ!%ﬂaEaESbEHQ'”g

For exanple, when the wdth a of a ta 20 1s an auxrlrary
el ectrode sapet hentdd 21 &apabl @)of rceuer hﬁgl@la%%ace%&ftr%dé BEL£ Doy N

FIG 17) is provided to allom1for an error of mm t hat may occur
during poshbwoningrdE. thetd ald land fbg dBéemé&HEﬂidaﬂ RREBINEo ABE Uhaly -
[0047] Since the auxiliary el ectrode sections 112 are provided - 26

- to the flnohngstafe Bondjarg.el ectrodes 110 only in regions where the
rear-side finger electrodes 120 of the solar cell 1 face and the tabs
20 are tolB84d] sposed, as shown in FIG 16, the regions of the

front-side fi Iec r odes opposite to the rear-side finger

el ectrodes 128%%§ §cé Védab Op%éﬂgdﬁPﬁwaﬁyxéFééfYo%%ﬁ%RRﬁqaans 112
f nr 8s t ssure lied

Sxfpnb tﬁegﬁgg%%%ﬁgggﬁbn onélﬁ g, 395% (éégyéﬁg ?r?ﬁ% ?Y geL

el ectr odesrJ2atd g AWl Lk Yo ek a6 ﬁpde%he%%%aggs 12 0 L hg, front

and rear surfaces, thereby relieving ear stresses
cell 1, in regions where the front-side finger electrodes

110 face and tabs 20 are to be disposed. Each of the
auxiliary electrode sections 128 has a length that is the
same as the lenéth (b) of the auxiliary electrode sections
shown in FIG. 8 to allow for the mechanical error to be made
during tab bonding.

[0045]

As appreciated from the auxiliary electrode sections
shown from FIGS. 9 to 14, the finger electrodes 120 on the
rear surface include the wide auxiliary electrode sections
in regions where the front-side finger electrodes 110 face
and the tabs 20 are to be disposed. Even if a mechanical
error occurs, the regions opposite to the front-side finger
electrodes 110 are occupied by the rear-side auxiliary

electrode sections. Consequently, these modifications



[ 0048] In addition, since the front-side finger electrodes 110
include the auxiliary electrode sections 112 at the positions where
the tabs 20 are to be bonded, the auxiliary el ectrode sections 112 do
not inhibit entrance of light to the light-receiving surface of the
solar cell 1. Furthernore, since the auxiliary electrode sections 112
are provided on the front surface on which a fewer nunber of the
finger electrodes are provided, the difference in volune between the
finger electrodes on the front and rears surfaces decreases and
therefore stress applied by the finger electrodes to the solar cel
decreases, thereby reducing the anmount of curling in the solar cells.
Consequent | yie i nprovenent can be achieved. - 27 - [0049]

FIGS. 17 Pﬁ%fééﬁrtggc%g#ﬁu? SAeRS GFSAOUPE 9%irs of the auxiliary
el ect rode %%%%'ons formed on the front surface. FIG 17 shows a form
in which figzag auxiliary electrode sections 113 are provided to

front-side finggel (gﬁ&{ggggdlﬁg?efagcgpé?%%gﬁégh%}8E§85§gions wher e

rear-side finger electrodes 120 tace and e di sposed.
Each of thevadxkbhagyr eligctdde iseat i ofsg 143 hasaskapgihit Natad s the
sane as the length (b) of the auxiliary el ectrode section shown in
FIG 15 tegiall shehdfigtherdieehani paktebEos §oLde dmde cduthag tab
bondi ng. [ 0050]

invention; and FIG. 16 is a schematic cross—-sectional view

showing the relevant part enlarged. Even if the rear-side
finger electrodes are formed wide at tﬁe positions where
tabs 20 are to be bonded, the wide parts are covered by the
tabs 20. In the second embodiment, thekfinger electrodes 11
on the light-receiving surface are configured to include
auxiliary electrode sections 112 at the positions where the
tabs 20 are to be disposed. Specifically, front-side finger

. electrodes 110 include auxiliary electrode sections in
regions where the rear-side finger electrodes 120 face and
the tabs 20 are to be disposed. The auxiliary electrode
sections 112 are formed slightly longer than the width of
the tabs 20 in consideration of mechanical errors to be made
during tab bonding. For example, when the width a of a tab
20 ig 1.2 mm, an auxiliary electrode section 112 capable of
covering a space of 1.6 mm (b in FIG. 17) is provided to
allow for an error of 0.2 mm that may occur during
positioning of the tab and is determined by machine accuracy.
[0047]

Since the auxiliary electrode sections 112 are provided



FIG 18 shows a formin which auxiliary el ectrode sections 114
including a plurality of electrode Iines 114a that extend in parallel
with the tabs 20 are provided to the front-side finger el ectrodes 110
of a solar cell 1, in regions where rear-side finger electrodes 120
face and tabs 20 are to be di sposed. The length of an auxiliary

el ectrode section 114 is defined as the length of a part, including
the el ectrode |ines 114a, of an electrode finger 110 and is the sane
as the length (b) of the auxiliary el esrode section shown in FIG 15
to allow for the nechanical error to be made during tab bondi ng.
[0051] FIG 19 shows a formin which auxiliary electrode - 28 -

R e e T e R e i S

front-side finger el ectrodes cell i

rear-si deyhibpgerngl g4 rodes 1A Lace; apd, L abs ?LQOane{nkge% Esecil%':f%%ieid

Each of the auxiliary electrode sections 115 has a at 1sthe

same as thefheagihd (fhe dfadshecauxk! tarye eheldREE 86CLHARS Show; i n
FIG 15 to allow for the nmechanical error to be nade during tab

bondi ng. [6p5Che regididdGoR2@hehdwsna-£oden fihgaH eheauxbbiéarvio

el ectrode sections 116 in the shape of a spiral are provided to the
front-si dePPofyed & ddte ces-s10eofingsnl alleatmiodes, 120 raagi ons where
rear-side finger electrodes 120 face and tabs 20 are to be di sposed.
Each of tReCHAGd iR vhe eexiddargeet eoheode Gesddons| bhyt ¢varhattf ias t he

sane as the qu&%hb(Q%ﬁpf the auxiliary el ectrode sections shown in
FIG 15 tB°HPEWHorrHH0E RECHERT cdtS & FEPULE, bR PR < PG edab

bondi ng. é£¥¥ﬁ§ thermocompression bonding can be received by the
finger electrodes 120 and the auxiliary electrode sections
112 on the front and rear surfaces, therebyrrelieving the
shear stresses.
[0048]

In addition, since the front-side finger electrodes 110
include the auxiliary electrode sections 112 at the
positions where the tabs 20 are to be bonded, the auxiliary
electrode sections 112 do not inhibit entrance of light to
the light-receiving surface of the solar cell 1.
Furthermore, since the auxiliary electrode sections 112 are
provided on the front surface on which a fewer number of the
finger electrodes are provided, the difference in volume
between the finger electrodes on the front and rear
surfaces decreases and therefore stress applied by the
finger electrodes to the solar cell decreases, thereby
reducing the amount of curling in the solar cells.

Consequently, vyield improvement can be achieved.



FIG 21 shows a formin which auxiliary el ectrode sections 117
including a plurality of electrode Iines 117b that extend in parallel
with the finger electrodes are provided to the front-side finger

el ectrodes 110 of a solar cell 1, in regions where rear-side finger

el ectrodes 120 face and tabs 20 are to be di sposed. Each of the
auxiliary electrode sections 117 has a length that is the sane as the

|l ength (b) of the auxiliary electrode sections showmn in FIG - 29 -
15 to allow for the nmechanical erroc 6 be nmade during tab bonding.
[ 0054] FIG 22 shows a formin which auxiliary el ectrode

sections 118 in the shape of a rectangular franme.are provided to the
front-sid? ﬁi ger el ectrodes 110 of a solar cell 1, in regions where
rear - si de [P %g r electrodes 120 face and tabs 20 are to be di sposed.

Each of ‘the auxdd any ghesrgde seclions 118 ez eyl enalh Lhat i the

sane as the |eng b) “of “fh&tauXi i ary el'e

FIG 15 chél é\?}y\ifﬁ(r}} hﬁer&(ila@ﬂ%i gggt??%ﬁ: j[félﬂn@c:? @%edlffoﬂq rsﬂggace.

bondi ng. [ 0055 As appreci at e auxiliary éelectro

sections shewmfrapud GS.rokh LA wRi ch hei ddNPeRi8heaty0des Al on the

front surface include the auxiliary el ectrode sections only in

regi ons wheteidhe rienrare geokiiager tel BEiodasiel 20ngbrt BEesOtdiesel | 1
face and the tabs 20 are to be disposed. Even if a mechanical error
occurs, thelrefiorelelr tded 1f Lonin sragidriggdrerel eetredéde 1ihdeaci ng
the rear-side finger electrodes 120 are occupied by the auxiliary

el ect rodecseeiiains A3Oafaeeand tahss@O0mpapf Feabt obbsyrasd-deEadle sfhimre

ef fect as the above-described enbodi nent. [0056] -
he auxiliary electrode sections 113 has a length that is

the same as the length (b) of the auxiliary electrode
section shown in FIG. 15 to allow for the mecﬂénical exror
to be made during tab bonding.

[0050]

FIG. 18 shows a form in which auxiliary electrode
sections 114 including a plurality of electrode lines ll4da
that extend in parallel with the tabs 20 are provided to the
front~side finger electrodes 110 of a solar cell 1, in
regions where rear-side finger electrodes 120 face and tabs
20 are to be disposed. The length of an auxiliary electrode
section 114 is defined as the length of a part, including
the electrode lines 114a, of an electrode finger 110 and is
the same as the length (b) of the auxiliary electrode
section shown in FIG. 15 to allow for the mechanical error
to be made during tab bonding.

[0051]

FIG. 19 shows a form in which auxiliary electrode



Adherability of the wiring nmenbers and good el ectrical - 30 -
connection between the finger electrodes 110, 120 and the tabs 20 can
be achi eved by providing bus-bar el ectrodes. This invention is
applicable to solar cell nodules with the bus-bar el ectrodes. The
third enbodi ment, using the bus-bar el ectrodes, of the present
invention will be described below. FIG 23 includes plan views of a
sol ar cell according to the third enbodinent: (a) is viewed fromthe
| i ght-receiving surface side; and (h) sigs_viewed fromthe rear surface
side. FIG 24 is a schematic plan view showing a relevant part of the
solar cell. [0057] As shown in FIGS. 23 and 24, a front-side

o ectrode koS BL of dag d e her sl estapries i) Lhal or e e

W th p05|t| ere ta

| ectrod 1 I LL fi | ect r.od
110, As 325c??I%Z%Pmﬁ%f%&émc%ﬁg%ﬁcgTQ%?%C? o4 RO 90955 iy a

zi gzag busnbaegebestude Yhi-sipeoyi Véltéu pa (b
in FIG 23) \/\%lchlssllghtyvl\ndert nthe‘l{/}\n te%o t%ct%a%?g]to

aIIOMIfOrtab£O2@|aﬁéFKU 1 QsPoBBUHOf Eadih FT @het Baki MY P AR +dHHENY
positioning of the tab and is determined by nachine accuracy; and a

posi tion aecticity Ery dras m tlkagbhstivalr ied etie cdee Zbethwstdrafch

el ectrodes 111 are arranged within ranges indicated by dot-and-dash
lines in FfGheawnd idely wddctrodenséalurats ehooh theFh@chemitmal error
In the ta'gllow for the mechanical error to be made during tab bonding.
[0052]

FIG. 20 shows a form in which auxiliary electrode
sections 116 in the shape of a spiral are provideé to the
front-side finger electrodes 110 of a solar cell 1, in
regions where rear-side finger electrodes 120 face and tabs
20 are to be disposed. Each of the auxiliary electrode
sections 116 has a length that is the same as the length (b)
of the auxiliary electrode sections shown in FIG. 15 to
allow for the mechanical error to be made during tab bonding.
[0053]

FIG. 21 shows a form in which auxiliary electrode
sections 117 including a plurality of electrode lines 117b
that extend in parallel with the finger electrodes are
provided to the front-side finger electrodes 110 of a solar
cell 1, in regions where rear-side finger electrodes 120
face and tabs 20 are to be disposed. Each of the auxiliary

electrode sections 117 has a length that is the same as the

length (b) of the auxiliary electrode sections shown in FIG.



- 31 - 20. Specifically, the bus-bar electrodes 111 extend | eftward
in a slanting direction fromthe center position in the draw ngs, are
bent rightward in a slanting direction upon reaching a point 0.8 nmm
|l eft fromthe center position, and extend 1.6 nmfroma left end to a
right end. Then, the bus-bar electrodes 111 are bent |eftward upon
reaching the right end, resulting in the zigzag shape extending in
the direction in which the tabs are to be bonded. This enbodi nent

enpl oys three bus-bar electrodes 111. {§058] In this

enbodi ment, a zigzag pattern is fornmed at intervals of five finger

el ectrodes 110. [0059] In the third enbodi nent, the nunber of

t he finger | ectr f the front-side electrode 11 is al so set
to be |essi?hsh %ﬁi? 8fm?ﬁ%a?}?ﬁﬁﬂeﬁﬂqébFPOB@SmEQ% G inee tab
rear-side gle Lr de 12. As with the case of the front-side el ectrode
11, bus- bat el ectTodes 121 are provided to the rear-side el ectrode
12. These pﬂ§ ar electrodes 121 are forned in the zigzag shape that
is the sane as the bus-bar electrodes 111 on the front surface. The

bus-bar el ectredes 231sRbEs €h el Gl Lmleangggiﬁpagg tdy ey h@e finger

el ectrodes 120. The bus-bar el ectrodes 111 ont - si
el ectrode ddctairehd hesbus- bRe shesd romes rle%%a@fgumg t ke Sdr‘i,e

el ectrode 12 are formed at positions where -
provided to the front-side finger electrodes 110 of a solar
cell 1, in regions where rear-side finger electrodes 120
face and tabs 20 are to be disposed. Each of the aﬁxiliary
electrode sections 118 has a length that is the same as the
length (b) of the auxiliary electrode sections show£ in FIG.
15 to allow for the mechanical error to be made during tab
bonding.
[0055]

L As appreciated from the auxiliary electrode sections
shown from FIGS. 17 to 22, the finger electrodes 110 on the
front surface include the auxiliary electrode sections only
in regions where the rear-side finger electrodes 120 of the
solar cell 1 face and the tabs 20 are to be disposed. Even
if a mechanical error occurs, the regions of the front-side
finger electrodes 110 facing the rear-side finger electrodes
120 are occuplied by the auxiliary electrode sections. As a
result, these modifications provide the same effect as the
above-described embodiment.

[0056] |

Adherability of the wiring members and good electrical



they overlap each other. In other words, the bus-bar el ectrodes 111,
121 are arranged so that the rear-side bus-bar el ectrodes 121 on the
rear surface of the solar cell 1 are opposed to the front-side
bus-bar el ectrodes 111. [0060] Al so in this enbodi nent, the
rear-side finger electrodes 120 include w de auxiliary el ectrode
sections 120b in regions where the front-side finger el ectrodes 110
face and the tabs 20 are to be disposed. Specifically, the width of
the finger electrodes 120b that face-tBe front-side finger el ectrodes
are set to approximately 200 pm which is twice as wide as the other
finger electrodes 120. [0061] Thi s enbodinent al so provides the

same effeC@o&%éﬂf‘or@%\ﬁ‘%«e@%&EEbbfgﬁlﬁ édiLu Wl es tgﬁg] 120 a@&NEEt a

met hod of manufacturing a solar c e ‘sol ar

will be dEEébskKﬂicdﬂﬁbkh%cﬁ@%@édcﬁﬁ|pfg¥kﬁfﬁg %ﬁssﬁg¥m?iébgﬂég%s 1 and

2, tabs 20, serving as wiring nenbers, are €lectrically connected

with the fThon -isivdertdloacti sodpplilcamre r@ars—oqlagecghgcﬁé@lggeslgﬂt'got
connect these tabs 20 to the front-side electrode 11 and rear-5|3e

el ect r ode His-redhedieedrodsin fiHenghl rar enbsétmed 06y kak, LEACH, Of
the adhesive resin filnms 5 is placed
electrodes, of the present invention will be described below.
FiG. 23 includes plan views of a solar cell according to the
third embodiment: (a) is viewed from the light-receiving
surface side; and (b) is viewed from the rear surface side.
FIG. 24 is a schematic plan view showing a relevant part of
- the solar cell. “
f0057]

As shown in FIGS. 23 and 24, a front-side electrode 11
is provided with bus-bar electrodes 111 that are aligned
with positions where tabs are to be connected. These bus-
bar electrodes 111 are electrically connected with all
finger electrodes 110. As described above, when the width a
of the tab 20 is 1.2 mm, a zigzag bus-bar electrode 111 is
provided within a space of 1.6 mm (b in FIG. 23), which is
slightly wider than the width of the tab 20 to allow for a
total error of £0.2 mm of: an error that may occur during
positioning of the tab and is determined by machine
accuracy; and a position accuracy error in the bus-bar
electrode. The bus-bar electrodes 111 are arranged within
ranges indicated by dot-and-dash lines in FIG. 23 and

defined in consideration of the mechanical error in the tab



- 33, - between the front-side electrode 11 and tabs 20 and between
the rear-side electrode 12 and tabs 20 of the solar cell 1. The
adhesive resin filnms 5 to be thernoconpressively bonded preferably
have a width the sanme as or slightly narrower than the width of the
tabs 20 to be connected. As shown in FIG 1, this enbodi nent enpl oys
three tabs 20 each having a wdth of 1.2 nm and therefore three
conductive adhesive filns 5 each having a wdth corresponding to the
width of the tabs 20 are adhered at posiiti-ons where the tabs 20 are
to be bonded on the bus-bar electrodes 111, 121 of the solar cell 1.
In a case where the adhesive resin fiInE 5 are nmade of sonething wth

i gh t d ft th
Adhedi ve 1 B THHRE By b e aBboapagr e Feiade tdis o3 enfioo‘ém
As with th fith tah, 20 i |
copggr thlﬁ'gﬁ%?gamn%hgaéiéﬁ%léqgﬁﬁﬁfagg% %Pg éa%r Ité% % ﬁt@an 1n

layer is aﬁ%%fﬁrﬁﬂﬂﬂg§t05ré4¥§ﬂ:W@ﬁﬁ&wb§d59£t§rsfgﬁﬁlﬁé“ﬁlfe%g bn
el ectrodes 110, 120.°[0 Ile the tabs 20 are presse

agai nst t heppaghesk¥Rifi€Si rpdlﬂﬁ‘rm 3 mth heat FreattmhtcdrtRepbehfegnt 0
cure the adhesive layers of the adhesive resin filns 5, thereby

connect i ng atnke ekabsd 20. Sty fideen far drtfisede eb estriafs khdandThesy -side
el ectrode 12. - 34 -

. bus-bar electrodes 111 are bent leftward upon reaching the
right end, resulting in the zigzag shape extending in the
direction in which the tabs are to be bonded. This
embodinment employs three bus-bar electrodes 111.

[0058]

In this embodiment, a zigzag pattern is formed at
intervals of five finger electrodes 110.

[0059]

In the third embodiment, the number of the finger
electrodes 110 of the front-side electrode 11 is also set
to be less than the number of the finger electrodes 120 of
the rear-side electrode 12. As with the case of the front-
side electrode 11, bus-bar electrodes 121 are provided td
the rear-side electrode 12. These bus-bar electrodes 121
are formed in the zigzag shape that is the same as the bus-
bar electrodes 111 on the front surface. The bus-bar
electrodes 121 are electrically connected with all the
finger electrodes 120. The bus-bar electrodes 111 of the

front-side electrode 11 and the bus-bar electrodes 121 of

the rear-side electrode 12 are formed at positions where



[ 0066] To electrically connect each of the solar cells 1 to

adj acent solar cells 1 with the tabs 20, the tabs 20 are arranged on
the adhesive resin filnms 5 placed on the front and rear surfaces of
the solar cell 1 so that one end of the each tab 20 is connected to
the front-side electrode 11 of a given solar cell 1, while the other
end of the tab 20 is connected to the rear-side el ectrode 12 of

anot her solar cell adjacent to the given solar cell 1. [0067]

As shown in FIG 7, for exanple, a solas <ell 1 nounted on a hot
plate is pressed with a heater block at a pressure of approximtely 3
MPa to press tabs 20 against the solar cell 1 mﬁth t he adhesive resin

film5. T f h d.h I [

| ncr egsed TR he OND FRLPovael o, LIoBEALD B0 dbambie BRE er ably
to 120C t o, Z00G, f t
L ner mocompy Coa iy Baad RS (A D0 AR SethrE oo Pnaer Bk

sol ar cel lisad dIdckrdBed 18Y- of 0[9&8]rear suk®abBecEhigd gnhodidmnat ; 1
I N

some parts of the zigzag bus-bar electrodes 111, 121 are arrange
t he regi onsraveresiche thabRe 26r &ite- 4idlbBuGORALCE BE:t ddte Hushar

el ectrodes 111, 121 nake excellent electrical connections with the
tabs 20. | Her regions where the finger el ectrodes 110, 120 are

Also in this embodiment, the rear-side finger
electrodes 120 include wide auxiliary electrode sections
120b in regions where the front-side finger electrodes 110
face and the tabs 20 are to be disposed. Specifically, the
width of the finger elecirodes 120b that face the front-
side finger electrodes are set to approximately 200 um,
which is twice as wide as the other finger electrodes 120.
[0061]

This embodiment also provides the same effect as the
above-described embodiments.

[0062]

Next, a method of manufacturing a solar cell module
with the solar cells 1 will be described. In the solar cell
module, as shown in FIGS. 1 and 2, tabs 20, serving as
wiring members, are electrically connecied with the front-
side electrode 11 and rear-side electrode 12. To connect
these tabs 20 to the front-side electrode 11 and rear-side
electrode 12, adhesive resin films 5 are used.

[0063]

First, each of the adhesive resin films 5 is placed



- 35 - absent, the bus-bar electrodes 111, 121 are connected to the
tabs 20, thereby inproving the adhesive strength and el ectrical
characteristics of the tabs 20. [0069] The plurality of solar
cells 1 thus connected with the tabs 20 are pl aced between a gl ass
front-side nmenber 41 and a rear-side nenber 42, which is made of a
material |ike a weatherproof film glass or plastic, so that the
front-side electrode 11 faces the front-side nenber 41 and the
rear-side electrode 12 faces the rear-gyde nember 42, with
light-transmtting sealing nenber 43, such as EVA, placed so as to
sandwi ch the solar cells. Then, the solar ceIIs 1 interposed between
the front-side nmenber 41 and rear-S|de men are encapsul at ed
with the sRef1sff dhsefr28t651de | A HARIISy 1Hfaéﬁ-finéab§ h%‘? e?d% SRS g

a solar cell nodul e,

Above. desch et Holarice L FETERIR ¢ %Gsar}%]st%?}lggb. REathe nlar el g
made of al i A ke Bhkee hd b 3.0l 'tﬂ%rﬁ%‘iﬁﬁ%?&%%lf%o%ﬁ&ihe

out er perl pne he"so nee rane 1 s

made of al Ll o1y Hadkeasyidek Olde f%%éb@%ﬂ&ﬁ@%f%éﬂ ke.

| f necessary, a termnal box (not shown) is provided, Tor exanple, on

a surface glad hend €ALS d€ BREDE LS 220 [tQQZé] conndbted. As shown in
FIG. 1, this embodiment employs three tabs 20 each having a
width of 1.2 mm, and therefore three conductive adhesive
films 5 each having a width corresponding to the width of
the tabs 20 are adhered at positions where the tabs 20 are
to be bonded on the bus-bar elecirodes 111, 121 of the solar
cell 1. In a case where the adhesive resin films 5 are made
of something with a light transmitting property maintained
after being cured, the adhesive resin films 5 can be made

————— wider than the tabs 20.

[0064]

As with the case of the first embodiment, the tab 20
includes a copper thin plate with a tin-plating coating
layer. This coating layer is a soft conductor layer which
is softer than the finger electrodes 110, 120.

[0065]

While the tabs 20 are pressed against the adhesive
resin films 5, a heat treatment is performed to cure the
adhesive layers of the adhesive resin films 5, thereby

connecting the tabs 20 with the front-side electreode 11 and

rear—-side electrode 12.



In the solar cell nodule of the third enbodi nent, the finger

el ectrodes 120 on the rear surface include wi de rear-side auxiliary
el ectrode sections 120b in regions where the front-side finger

el ectrodes 110 face and the tabs 20 are to be disposed. As a result,
the third enbodi ment provides the same effect as the previous

enbodi nents. [0072] A nodification of the third enbodinent is
shown in FIG 25 and will be described. In the aforenentioned third
enbodi nent, the rear-side finger el ectrgdes 120 in the regions
opposite to the front-side finger electrodes 110 are forned w de

t hroughout their length. In conparison with the wide rear-side finger
electrodes[ Hs nodi fication of the third enbodi rent shown in FIG
25 enpl oys rear-side finger electrodes 120 including wide auxiliary

el ectrode secti isn._.heg re the front-side finger
el ectrodes 110 %cseelj%ﬁt l?ﬁéggag%%mgreeac{ho%getglesﬁggﬁﬁ.CE“I#?% aut i ary
el ectrode ggeitons d2-hava1a he fi.Gl t o] t i on
slightly mﬁdgr t han t he tabsézg ?ﬁﬁgdﬁg%dgﬁgfgﬁﬁ ngnggﬁgﬁggéﬁﬁgrrors
to be madeadbanded tab thoendidhgsiver eespech fingald ¥1atbe suxitd aFdont
el ectrode sections 122 have roughly the same |ength as the width (b)
def i ned byandieredoveidesesi bédtze gzapbus=llan ebeehsodend 2dnd [FOFBLE
Since the auxiliary el ectrode sections 122 are provided - 37 - to
only the reRfrnsabwd ést senneaged & cdte dtentts@del@Deoctrdde fIr ot a
and rear surfaces of the solar cell 1 face each other and the tabs 20
are to be HEPbIRLa% & 1pos t Vohke dpppsitthert endheff thonttah & fisnger
electrodegm%%o ar e, qce Eied b% the auxiliary electrode sectiaqgns 122
of the fingor & 6ct rSdeEe158°brc 1R FEatrodrs d8e0tvarriien Seddkani cal
error occ : ntly r e applied.during thernoconpression
B Jéggé%ﬁ%ﬁ% Ebyt?%egfégﬁ Sda@%ég g%dg

bondi ng can cel ved I hger $ 110 and auxiliary
el ectrode ggpdijons 122 on the front and rear surfaces, thereby

canceling out the pressure on the front and rear surface and

relieving the abeahoshrassERs. Ji,ngert BRawbES) rodes 40 Jaal negduio.be
wi de throughout their length in this enbodi nent, the anount of silver

past e usednt @ hoitnpilhgeelecprosesi ecdrhbe hedtueedolddk addiat ippBssure
reduction of the stress apglied on the solar cell by the finger
el ect r ode®Ic &RPreFiEatehe AfmttoPressl tagsi A0 t4waiseltartheelsblawnhi ch

Ieaqirthe(%gfy q hggﬁogggﬁggheéég%?iksin film 5. Then, the
temperature of the heater block and hot plate is increased
to be high, for example, 120°C to 280°C, or more preferably
to 120°C to 200°C, which is sufficient to cure the resin
component, to thermocompressively bond the tabs 20 and
electrically connect the solar cells 1 into an array.

{0068]

In the third embodiment, some parts of the zigzag bus-
bar electrodes 111, 121 are arranged in the regions where
the tabs 20 are to be connected. The bus-bar electrodes 111,
121 make excellent electrical connections with the tabs 20.

In other regions where the finger electrodes 110, 120 are



The ,auxiliary el ectrode sections 122 are not limted to what is shown
in FIG 25, and the auxiliary el ectrode sections configured as shown

in FIGS. 9 to 14 are al so applicable. [0075] The fourth
enbodi ment of the present invention will be described. FIG 26 is a
pl an view of a solar cell according - 38 - to the fourth

enbodinment: (a) is viewed froma light-receiving surface side; and
(b) is viewed froma rear surface side. FIG 27 is a schematic plan
view showi ng a rel evant part of the sohkagr-cell. This enbodi nent

enpl oys bus-bar electrodes 111, 121 to inprove current collecting
efficiency and adhesive strength as in the case of the second

nmbodi t d I I t 2 i ded
e ront .. 90d: UL Lt echrade, sect one T2 pLov ded ALy o e
| ectrod 500 tzsid ded
p e S

tabs are tg1bercopdipclinthacterdstertbsy ahousaien the wdih a of
the, tabs 20 is 1.2 nm a zigzag bus-bar electrode 111 having a w dth

greater thapothe finger electrodes 110 and roughly the sane thickness
as the finger electrodes 110 is provided within a space of 1.6 mm (b
in FIG 26) to &ld @iuradiayt ofasokar ateldfs Q. 2hu® 6bhnéd-&d pircH hade
may occur during positioning of the tab and is determ ned by nachi ne
accuracy, &adsaZpostia ildmcascbravgerraoylass theniusidar nehkeet r ddemd
The bus-bar electrodes 111 are arranged within the ranges (b in FIG
26) i ndi caReBe®yHole [FLRLSH2) | Hesch niFr@de @ lapdradsprhel like a

cons, derat o0 oL LG TR Sab s Lore L e 103,20, Speet {1 ol

fromthe CEMELrode 11 faces the front-side member 41 and the rear-—
side electrode 12 faces the rear-side member 42, with light-
transmitting sealing member 43, such as EVA, placed so as to
sandwich the solar cells. Then, the soclar cells 1
interposed between the front-side member 41 and rear-side

o member 42 are encapsulated with the sealing sheet 43 by a
laminating machine, thereby obtaining a solar cell module as
shown in FIG. 6.
[6070]
The above-described solar cell module is inserted in a

frame, which is made of aluminum or the like, with a sealing
.material applied to the outer periphery of the solar cell
module, if needed. The frame is made of aluminum, stainless,
a roll-formed steel plate or the like. If necessary, a
terminal box (not shown) is provided, for example, on a
surface of the rear-side member 42.

[0071]



- 39 - position in the drawi ngs, are bent rightward in a slanting

di rection upon reaching a point 0.8 mnmleft fromthe center position,
and extend 1.6 nmfroma left end to a right end. Then, the bus-bar
el ectrodes 111 are bent |eftward upon reaching the right end,
resulting in the zigzag shape extending in the direction in which the
tabs are to be bonded. This enbodi ment enpl oys three bus-bar

el ectrodes 111. The front-side finger electrodes 110 have the
auxiliary electrode sections 112 in regigons where the tabs 20 are to
be disposed. In addition, a zigzag pattern is forned at intervals of
five finger electrodes 110. [0077] In addi tion, the rear-side
el ectrode 12 i I Ld i s-bar, .el ectrqdes 121 that are
aligned with pzlsr?t?lgeng O%‘gr §g% gﬁbég%ﬁ)%e toolﬁt}_'é]ec%ﬁﬁ@@t 8181?0%@“%%0rf1%§ed
above, whep; ' t t [ , ' S;: bar

el ectrode %%Qﬁ%%%&a&vﬁg t hbg? e%?e%% hr;er?]rt %ngil"%%t %%%é?% 3’}911&6 120
and the sapeathd Lkdefscias she of i l QEES i |

within a space of 1.6 nn1(é@?n EF%?B%§)§§%?EIIOd%§§r&§ ?%?g?g§3?g?xbf
0.2 nmm of : tlae Brdor-dilted ATRyeRCeUECHHERANY POBI FLEAI Ay ofhd haysabpand
is determ ned by nmachi ne accuracy; and a position accuracy error in

t he bus- bazrelterthodEspcied.buss barreduddt, r adestiPdd asmb @t ianged
within the ranges (b in FIG 26) indicated by dot-and-dash lines in
FIG 26 anEeefdafedten seggsedérati an the 40eviopf eheodimérains cal error
in the tabﬂuip Specifically, the bus-bar el ectrodes 121 extend

| eftward i zglanting direction fromthe center position in the

point 08 mm 1 & Fopk ERIAREIE of the Wl bt R L i ooy o PR a
left end t i ghty rend. ; e s+har _gel ect rqdes are bent
| ef t ward Jﬁzﬁnﬁtggﬁﬁnggtﬁggg?baégéngg Fggu?f?iEﬁﬁéiﬁﬂ%§%§%8%§ shape

ext endi ng dribddieedit], e¢hbOPeh A- YA L e et B8 cALEaLS Beobopded. This
enbodi ment enpl oys three bus-bar elég#%Bdes 521. The bus-gagﬂe

el ectr odesrebfibnaf obbesttente stite ®tenirsade ¥inged dhe-thusadariio
el ectrodes 121 of the rear-side electrode 12 are forned at positions

wher e t heyrgydpiragderéte ot hreoughouinttheri rwdedgtht hanbusmbariebectides
111, 121 are arranged so that the rear-side bus-bar electrodes 121 on
the rear <r ¥ddeoFephaside afinaay elecicedene, flin widid ivasibar of

electrode%hll% .%§07%% i @61§homn in FIGS,. 26 and 27, the nunber

of the finger “8iEEt FEERAINRT G e dCsi fie STRIA¥DIE AT Sieset to

be greate%ihlgg th qg fath i r el ectrodes 110 of fhe

front-side egéctro %Pg .SE 9bo lﬁciugggg w1é% auxfilary e?ec%rode
sections 122 in regions where the front-side finger
electrodes 110 face and the tabs 20 are to be disposed. The
auxiliary electrode sections 122 have a length sufficient to
cover the region slightly wider than the tabs 20 in
consideration of mechanical errors to be made during tab
bonding, more specifically, the auxiliary electrode sections
122 have roughly the same length as the width (b) defined by
the above-described zigzag bus-bar electrode 121.

[0073]

Since the auxiliary electrode sections 122 are provided



[ 0079] As shown in FIGS. 26 and 27, since the finger el ectrodes
110 on the front surface include the auxiliary el ectrode sections 112
only in the regions where the finger - 41 - electrodes 120 on the
rear surface face and the tabs 20 are to be disposed, even if a
mechani cal error occurs, the auxiliary electrode sections 112 of the
front-side finger electrodes 110 are positioned opposite to the
finger electrodes 120 on the rear surface. Consequently, this

enbodi ment al so provides the sane effegt as the previous enbodi ments.
[ 0080] In this enbodi ment, the zigzag bus-bar el ectrodes 111,
121 are arranged in the regions where the tabs 20 are to be

connect ed. _ These bus-bar el ectrodes, 111, 121 nake excel |l ent
el ectri cal tBOWH&ﬁ & RAIRS e gpERS ot LigR & tregrsns! Mherl@ Ot ke

finger elecirodes J110,.120 are_absent, _the bus-bar el ectrodes 111,
1219are co%%%cgre%ln? FHhd LS 383 FReP R ‘?rﬁéﬁﬁ}’i ﬁ&ﬁédﬁegﬁ% %Tengt h
and the el e ringt | et 0. 0 s The
auxi liary gF%%%r%Aqug%?%%%éz?léggrggﬁ%$ Q%%ﬁ§%§§’t5 %hg%éfgl% own i'n

FI G 27, aBgpbberawd Il ¥ r8hRchi gder sRal) ANecABkedUr £fb A Shown in

FIGS. 17 to 22 are al so applicable.
occuplied by the auxiliary electrode sections 122 of the
finger electrodes 120 on the rear surface even if a
mechanical errxor occurs. Consequently, pressure applied
during thermocompression bonding can be received by the
finger electrodes 110 and auxiliary electrode sections 122
on the front and rear surfaces, thereby canceling out the
pressure on the front and rear surface and relieving the
shear stresses. Since the electrodes do not need to be wide
throughout their length in this embodiment, the amount of

— silver paste used to form the electrodes can be reduced. In

addition, reduction of the stress applied on the solar cell
by the finger electrodes can reduce the amount of éurling
in the solar cell, which leads the yield improvement.
[0074]

The auxiliary electrode sections 122 are not limited to
what is shown in FIG. 25, and the auxiliary electrode
sections configured as shown in FIGS. 9 to 14 are also
applicable.

[0075]
The fourth embodiment of the present invention will be

described. FIG. 26 is a plan view of a solar cell according



[ 0082] By the way, reduction in the thickness of the resin
adhesive 5, which may be an anisotropic conductive resin film
results in reduction of the adhesive part to connect - 42 - the
tabs 20 and the auxiliary el ectrode sections 112 and fi nger

el ectrodes 120. For exanple, as shown in schematic views of FIGS. 28
and 29, when heated tabs 20 are pressed to connect the auxiliary

el ectrode sections 112 of the front-side finger electrodes 110 and
the tabs 20, resin adhesive in the shapg of a fillet is fornmed at
ends of the parts where the tabs 20 are connected to the auxiliary
el ectrode sections 112 so as to run fromthe surfaces of the tabs 20

Lo, Lhe <1 g5 el s, Al et hgct e septions Ate oISt

adhesi ve | ayers 51 connec e auxi |

t abs 20. : t Gt engt h bet n_the_front-side

finger el Q?Fra%%gg 1%u%%{§%§%205g§e?%i %%aﬂneg‘%dmrrglgﬁfnyabf?ﬂe fillet

adhesi ve | ayersc8dlsi@and therepor es thes adhesivepshh epath i@@ 2 g
educed.

preserved even if the thickness of the resin adhesive 5 1sr
[ 0083] relavanisipddtarofvahe tbeareastBi denkknagbo®lRaid %ﬁﬂoly%o are
The

connected to the tabs 20 with the fillet adhesive |ayers.

rear-si de busgear et lesttmdes 120, whds et ouiryesovies cQi-esher cé hpscitfiag of
the front-side finger el ectrodes provide greater adhesive strength in
conpar i soneifi¢iamyy fanshiedbiedéve| 9084igth as lim vhewcafetd® the
circumst ances, a nodification of the fourth enbodi nrent nmade for the
purpose of SEHALL AGREsi FBIseehbtarbfelerérpeonsect tnaibdd i ary
el ectrode provided at positions where-tabs 20 are to be disposed on
the front-side finger electrodes 110.

[0076]

A front-side electrode 11 is provided with bus-bar
electrodes 111 that are aligned with positions where tabs
are to be connected. As described above, when the width a
,,,,,, of the. tabs 20 is 1.2 mm, a zigzag bus-bar electrode 111
having a width greater than the finger electrodes 110 and
roughly the same thickness as the finger electrodes 110 is
provided within a space of 1.6 mm (b in FIG. 26) to allow
for a total error of *0.2 mm of: an error that may occur
during positioning of the tab and is determined by machine
accuracy; and a position accuracy error in the bus-bar
electrodes. The bus-bar electrodes 111 are arranged within
the ranges (b in FIG. 26) indicated by dot-and-dash lines in
FIG. 26 and defined in consideration of the mechanical error

in the tabs 20. Specifically, the bus-bar electrodes 111

extend leftward in a slanting direction from the center



- 43 - sections will be shown in FIGS. .30 to 32. This nodification is
configured to have auxiliary el ectrode sections 114 each including a
plurality of electrode lines 114a aligned in parallel wth the tabs
20; however, on the opposite ends of the solar cell 1, auxiliary

el ectrode sections 119 each having a large width and | arge area are
provi ded. [0085] In the aforenmenti oned case where the auxiliary
el ectrode sections including the plurality of electrode |lines 114a, a
fillet adhesive layer 51 is formed on gpposite sides of each

el ectrode line 114a as shown in FIG 32, and the fillet adhesive

| ayers 51 fornmed on the electrode.lines 114a connect the finger

I d 0. | he . ity.of the fill
dnesive 1 ByEFECS] BENRECRRIRES, Re e et T AR aBee  Rhprind
R e S R R i R

other thanpbbpseod! Adie LiReSI tesendSrain tde & angcel! alrf(%ﬁ‘t end.
distribute stresses produced during connection of the tabs 20 to the

nei ghbor i nghéh ngetie ehestyaades ettfodé® 1he Mdefertandriihed fip@er
el ectrodes 110 at the opposite ends of the solar cell receive

concent r at edashimssigdse prigiitc edddurésgl tinneict ithre afigzhe $ladse 20
because there are no finger - 44 -

extending in the direction in which the tabs aré to be
bonded. This embodiment employs three bus-bar electrodes
111. The front-side finger electrodes 110 have the
auxiliary electrode sections 112 in regions where the tabs
20 are to be disposed. In addition, a zigzag pattern is
formed at intervals of five finger electrodes 110.

[0077]

In addition, the rear-side electrode 12 is also
provided with bus-bar electrodes 121 that are aligned with
positions where tabs are to be connected. As described
above, when the width a of the tab 20 is 1.2 mm, a zigzag
bus-bar eleétrode 120 having a width greater than the
electrode finger 120 and the same thickness as the finger
electrodes 120 is provided within a space of 1.6 mm (b in
FIG. 26) to allow for a total error of +0.2 mm of: an error
that may occur during positioning of the tab and is
determined by machine accuracy; and a position accuracy
exror in the bus-bar electrodes. The bus-bar electrodes 121

are arranded within the ranges (b in FIG. 26) indicated by

dot-and-dash lines in FIG. 26 and defined in consideration



el ectrodes on the outer side of the finger electrodes 110 on the ends
of the solar cell. To solve the problem this nodification provides

| arge-area auxiliary el ectrode sections 119 on the opposite ends
under the tabs to distribute stresses derived from connecting
operations. [0087] The bus-bar electrodes 111, 121 in this
enbodi nent are forned in a zigzag shape. Mre specifically, in the
regi ons where the tabs 20 are to be di sposed, the bus-bar el ectrodes
111, 121 are fornmed to extend fromthe4penter position in a slanting
direction to respective ends defined in consideration of mechani cal
errors and bend at the ends. Consequently, the zigzag shape causes
the bus-b e th0des ; Siqt | ifferently on.the finger
electrode26ﬁig%§§%ne pé%%é %?r?ﬁeP%u%@%ar§% g%%roé e?ﬁééﬁ%%%gfsgg?

el ectrode fisassr 10 atrddae @@@0@&&&&%%@%& goLon {4 n FIG

30) defined in consideration of nechanical errors to dispose the tab
20; and sodtrgaticn dfrdrhehbugehasr epettie@e 1h1EhENELESBSE st he L oRLer
of the electrode finger 110. [0088] - The rel ati onship between the
t hus f or mediglitngerd elrect sddasiig Odanst thws: babnekesthoale s bblintanses
differences in stress according to the position of the bus-bar

el ect r odes™m e i throg theusenbpplpel tion, hentlabst&0d nbumted fant he

finger electrodes and bus-bar electrodes. - 45 - [0089] For
exanpl e, tHe-e®@uittent réablnerd. FlEena3thedrugtdamelecsspdedel 2l nger

1101 placed at_an end.of the solar cell 1 and fjinger electrodes 1102
to 1106 plaa%eeg’ﬁn%wgl’e%t{”ﬁ@di PRy G5F s ChRdEE IRt oPRdherasiditing Ehe

el ect r ode g8l Lh0Lnabl LRL& IR Lo ah08: - PS: PAT W85t tode 111
tabs are to be bonded. This embodiment employs three bus-
bar electrodes 121. The bus-bar electrodes 111 of the
front-side electrode 11 and the bus-bar electrodes 121 of
the rear-side electrode 12 are formed at positions where
they overlap each other. In other words, the bus-bar
electrodes 111, 121 are arranged so that the rear-side bus-
bar electrodes 121 on the rear surface of the solar cell 1
face the front-side bus-bar electrodes 111.

[0078]

As shown in FIGS. 26 and 27, the number of the finger
electrodes 120 of the rear-side electrode 12 is set to be
greater than the number of the finger electrodes 110 of the
front-side electrode 11.

[0079]

As shown in FIGS. 26 and 27, since the finger

electrodes 110 on the front surface include the auxiliary

electrede sections 112 only in the regions where the finger



in a slanting direction toward the upper right froma bottom point,
which is on the electrode finger 1101, defined in consideration of
mechani cal errors in tabs and indicated by a dot-and-dash line in
FFrG 33, intersects the center of the electrode finger 1102 next to
the el ectrode finger 1101, reaches and bends at a top point, which is
on the electrode finger 1103 next to the el ectrode finger 1102 and

i ndi cated by a dot-and-dash line in FIG 33, and extends in a
slanting direction toward the | ower #ight- The bus-bar el ectrode 111
then intersects the center of the electrode finger 1104 forned next
to the el ectrode finger 1103, reaches and bends at a botton1point,

which is op Jhé%]&ne 5 %%C&gaﬂ'?e i Q&ersu%ﬁggeaggcé naq{ch.lheed BY,<890 are

dot - and- das 3 and exte fn"a’sla |ng iTéectron

toward the-ypperyifdhty, [Q98R] i a médhatnrlpcatlhlﬁré (5% f4 ontysi de

el ectrode 11, thernoconpressi on bondi ng of the t dhces uneven

stresses t&iiﬁéﬁﬁ@@éc@k@@érQél@§1c§|rilé)3blzl%@5tﬁb Ei’"@n@%idé Ofisigaher e
t he bus-bar electrode 111 is bent and the - 46 - positions where

t he bus- bagleteeideadel 10 lais mbsianboneBheppoPhse tidthearr@ngpROSI t e
ends of the tab 20. More specifically, the bus-bar electrode 111 is
present oreldeimddgst aR@ drefthesimbes efirfhee el €otisedechihyger tiid3 in
the regi on where the bus-bar el ectrode 111 are present, but the

el ectrode dubreimentoglse papwidgdridd mmefégcbnav\h@ree iRy igys- bar
el ectrode 111 s absent, and therefore the area of the el ectrodes
under the YHPHFRESies significantly according to the position.

[ 0091] Egls difference in area causes uneven stress that | eads
variationst Y% Hdhesi ve strength or the like. This enbodinent is

configured to %guehigegmgdq‘{e%& Ofthfehﬁlhhg(g%u@beagé %%%r%%@iuwg g

the tab 20 by adjustin ength of “t l'ectr i nes
up the auxizi aime %&@ﬁhg@deﬁeﬁé Nsyibl a66eEdtRE t&hd B REY oBeOf

t he bus-bar el ectrode [ 0092
connected. These bus- bar electrodes 111, 121 make excellent
electrical connections with the tabs 20. In other regions
where the finger electrodes 110, 120 are absent, the bus-
bar electrodes 111, 121 are connected to the tabs 20,
thereby improving adhesive strength and the electrical
characteristics of the tabs 20.
[0081]

The auxiliary electrode sections 112 are not limited to
what is shown in FIG. 27, and the auxiliary electrode
sections configured as shown in FIGS. 17 to 22 are also
applicable.
f0082]

By the way, reduction in the thickness of the resin

adhesive 5, which may be an anisotropic conductive resin

film, results in reduction of the adhesive part to connect



In the nodification in FIG 33, the length of the electrode |ines of
the auxiliary el ectrode sections 114 provided to the finger

el ectrodes 1103, 1105 are adjusted. In this nodification, two

el ectrode |ines 114a near the bus-bar electrode 111 are fornmed nearly
twice as wde as the electrode finger 110, while two el ectrode |ines
114b on the further side fromthe bus-bar el ectrode 111,
corresponding - 47 - to a side end of the tab 20, are fornmed | onger
than the electrode |ines 114a. For exaral e, the electrode lines 114b
may have a width twice as large as the electrode |lines 114a. [0093]
In addition, the finger electrodes 1102, 1104 in which the bus-bar

el ectrode 1% tBLErs6Cisq the GeRLien aweéf@ét 'gé%%l%gxga "'éfy

el ectrode sections 114 incl uding t e electro |nes He same

|l ength. [O0@94fer elediieodd | abDONSd kBl ?l@ 0£St§ﬁbﬁﬂ‘%ﬂi %ﬂ%mgtﬂﬁs

114a, 114b of the auxiliary electrode sections 114 according to

i ntersecti mgepssofi BIGDHS Zthendusohawheh apddnde thbl canaequatized he

area of the el ectrodes under the tab 20, thereby spreadi ng out the

stresses produeed the iawyiliary electrode sections 112 of the front-
side finger electrodés 110 and the tabs 20, resin adhesive
in the shape of a fillet is formed at ends of the parts
where the tabs 20 are connected to the auxiliary electrode
sections 112 so as to run from the surfaces of the tabs 20
to the sides of the auxiliary electrode sections 112. The
fillet adhesive layers 51 connect the auxiliary electrode
sections 112 and tabs 20. As a result, the connection
strength between the front-side finger electrodes 110 and
tabs 20 are maintained mainly by the fillet adhesive layers
51, and therefore the adhesive strength can be preserved
even if the thickness of the resin adhesive 5 is reduced.
[0083]

In a similar way, the rear-side finger electrodes 120
are connected to the tabs 20 with the fillet adhesive layers.
The rear-side finger electrodes 120 whose number is greater
than that of the front-side finger electrodes provide
greater adhesive strength in comparison with the front side.
[0084]
In view of the circumstances, a modification of the

fourth embodiment made for the purpose of increasing

adhesive strength of the front-side auxiliary electrode



connection of the tab 20. Consequently, the bus-bar el ectrode 111,
auxiliary electrode section 114 and tab 20 can be securely connected
with sufficient adhesive strength. [0095] Even in a case of
using a thin resin adhesive 5, the auxiliary el ectrode section as
configured according to the enbodi nent is preferable because the

el ectrode lines of the finger electrodes 110 and bus-bar el ectrode
111 are connected with the fillet adhesive layers 51. [0096] If the
auxiliary electrode section 114 includes a - 48 - plurality of

el ectrode lines 114a, a fillet adhesive layer 51 is forned on
opposite sides of each electrode line 114a as shown in FIG 32. Every

e oacPERE IR byl B0 G Sl 085 s B

t he finger ectro e quantity of

the fillet;adhasd MpidRY @6Shatel BufONMAGH Ndhrbhe 58Pc20hd NOT LSS
and therefore the adhesive strength between the tab 20 and front

el ectrode fdclhwdi@ithang@@irality of electrode lines 1l14a aligned in
parallel with the tabs 20; however, on the opposite ends of
the solar cell 1, auxiliary electrode sections 119 each
having a large width and large area are provided.

[0085]

In the aforementioned case where the auxiliary
electrode sections including the plurality of electrode
lines 114a, a fillet adhesive layer 51 is formed on opposite
sides of each electrode line 1l1l4a as shown in FIG. 32, and
the fillet adhesiwve layers 51 formed on the electrode lines
ll4a connect the finger electrodes 110 and tab 20.
Consequently, the quantity of the fillet adhesive layers 51
connecting to the tab 20 is increased, which improves the
adhesive strength between the tab 20 and the front electrode
11.

[0086]

In addition, the finger electrodes 110 other than those
at the opposite ends of the solar cell 1 can distribute
stresses produced during connection of the tabs 20 to the
neighboring finger electrodes 110. On the other hand, the
finger electrodes 110 at the opposite ends of the solar
cell receive concentrated stresses produced during

connection of the tabs 20 because there are no finger



[ 0097] In addition, the finger el ectrodes 110 other than those
at the opposite ends of the solar cell 1 can distribute stresses
produced during connection of the tabs 20 to the nei ghboring finger

el ectrodes 110. On the other hand, the finger electrodes 110 at the
opposite ends of the solar cell receive concentrated stresses
produced during connection of the tabs 20 because there are no finger
el ectrodes on the outer side of the finger electrodes 110 on the ends
of the solar cell. To solve the problesy this nodification provides
the large-area auxiliary el ectrode sections 119b on the opposite ends
under the tabs to distribute stresses derived from connecting

operati onse1EO0P88kes on THE bHEALE S%fjcfe fcijﬁ?l% ?%g&%%??€$c%1§12de €10

designed to be connected to the tabs 20 wt esi ve

layers in bhetB@n@nd@n¥ercheSisBe8xt BE1 NUMEr 58f v hend 6s ieg(g ft%ﬂ:ﬂger
- 49 - electrodes 120 is greater than that of the tront-side i nger

el ect r odesmod1 hiecaithms iptevidesngbhgé Satdic r8a58d a9 BeeFPF&4d han that
of the front-side finger electrodes
sections 119 on the opposite ends under the tabs o
distribute stresses derived from connecting operations.
[(0087]

The bus-bar electrodes 111, 121 in this embodiment are
formed in a zigzag shape. More specifically, in the regions
where the tabs 20 are to be disposed, the bus-bar electrodes
111, 121 are formed to extend from the center position in a
slanting direction to respective ends defined in
consideration of mechanical errors and bend at the ends.
Consequently, the zigzag shape causes the bus-bar electrodes
111 to be positioned differently on the finger electrodes
110: some parts of the bus-bar electrode 111 intersect
electrode finger 110 at the opposite ends of the region (b
in FIG. 30) defined in consideration of mechanical errors fo
dispose the tab 20; and some parts of the bus-bar electrode
111 intersect the center of the electrode finger 110.

[0088]

The relationship between the thus formed finger
electrodes 110 and bus-bar electrodes 111 causes
differences in stress according to the position of the bus-

bar electrodes 111 with a thrust applied to the tabs 20

mounted on the finger electrodes and bus-bar electrodes.



[ 0099] It is possible to make all of the electrode |lines 11l4a
| ong; however, such long electrode lines require nore silver to form
them Because of that, it is preferable to make only necessary
el ectrode lines [ong. [0100] In FIG 33, the length of the
el ectrode lines of the auxiliary el ectrode sections 114 provided to
the finger electrodes 1103, 1105 are adjusted. In this nodification,
two el ectrode lines 114a near the bus-bar electrode 111 are forned
wi de, nearly twice as wide as the el ecébode finger 110, while two
el ectrode lines 114b on the further side fromthe bus-bar el ectrode
111, corresponding to a side end of the tab 20, are forned | onger
t han the et@@ggrde i nes 114a. The length of the electrode |ines of
the auxiliary electrode sections 114 is not limted thereto, but, as
shown in FIG 3br exambeesethd eudtdi@RSe isRoLENGL hras, the idistance of
the electrode lines fromthe zigzag bus-bar el ectrode 111 increases.
| n ot her wasdsledtheduiinicarylebegtizegd sechhossd 1d4 fHoOWdeed taithe
finger electrodes 1103, 1105 includes el ectrode |lines 114blc 114b2,
114b3, 114bdandafirgres grladoabtlysi ndlenkot 04 pleeagdt towsard hitse or der
froman electrode line - 50 - 114a in contact with the bus-bar
el ectrode 113idg guptfris ordepsfem ciihawrdbdee thehel aciiddarfinger
el ectrode sections 119 on the ogposite ends of the solar cell and
under the thbs af® %Qﬁﬁi%ﬁﬂ%@&cﬁ LGB/ | arigesibrardgctsodpr bhl exitendre
stresses produced during.connection of. the tabs. The shape of  the
auxiliary %?é%téiﬁ@élggbafgﬁggﬁ?% ?ﬁﬁaﬁqlﬁﬁ?erPSItﬁég%? @ & PgtFom
-shape as %Qq%%ilh 16854 s34 38 4,.4nd . b nythi s.long as
the total area’is arge” The diXI f%%f)e g%%?%ﬁe?%gﬂtf%ﬁgggﬁoﬁﬂ in
FIG 35 orecisidialatdenaop! Heshdd dcOf &£1:06tr ederhboesnd 19 S Ry all el
with a tab 20 and the total area of the electrode |ines 119a Is seét
to a predei eldtiedi-vakhel inadit ET®f @2 datcpiertdetide dasite@d of the
effect:. Anodification in FIG 35 enploys an auxiliary el ectrode
section i clagtinyglenifdegeketiPodexlti hesthA abedfrck iddmgenr FLG, 36
enpl oys an auxiliary electrode section including |ong electrode |ines
119c to hdBRRHFE FPEJBEBRA Fe dran PoiRd  uvbieh ifeorp|thealdliegtabde
el ectrode |, nes %ﬁﬁse(%ﬁgosit ends are provided with fillet adhesive
| ayers increddds tile etHesiadnst ﬁﬁFﬁ?dFoﬁfﬂﬁer 1102 and indicated
by a dot-and-dash line in FIG. 33, and extends in a slanting
direction toward the lower right. The bus-bar electrode 111
then intersects the center of the electrode finger 110,
formed next to the electrode finger 1103, reaches and bends
at a bottom point, which is on the next electrode finger
1105 and indicated by a dot—-and-dash line in FIG. 33, and
extends in a slanting direction toward the upper right.
[0090]
In the thus formed front-side electrode 11,
thermocompression bonding of the tab 20 induces uneven
stresses to the finger electrodes 1103, 1105 at the

prositions where the bus-bar electrode 111 is bent and the



In the above-descri bed enbodi nents, the tabs 20 are nade of a

conductive material, such as a copper foil, coated with a conductive
film such as tin (Sn) and sol der, which softer than the surface-side
el ectrodes 11, 12, and are - 51 - connected with the front-side

el ectrode 11 and rear-side electrode 12 so that parts of the

el ectrodes dig in the conductive film however, the tab 20 is not
limted thereto. For exanple, as shown in FIG 37, the tab can be
made by coating the surface of a condu¢éive nmaterial 20a, such as a
copper foil, with silver 20bl and 20b2. The front surface 20b2 of the
tab 20 is configured to have fine asperities that scatter |ight.

Si nce the sidmeroneoahedel e 20niSHAs d1icicdoAs 91 MR eaﬂéegltg ﬁ@gft he

surface-side electrodes 11, 12, the surface-si el ectrode 2 do

not di g i pddicitoals 38 Bpbosutd ases ofr the syhfage- sicde el ectrodes
11, 12 are deforned to nake full contact with the tab. In such a

confi gur atdpmtifiilkeldwxi tharyuetieot raddetsedti 0l 112 wieddid eheehrode
finger 110 and the coating surface 20bl of the tab 20 are connected
to each otahtwiend fhELf sides afiHesi wdekayeds Bingdherldhyinbtia ni ng
predet ermi ned connection strength. [0103] In the case where the
fillet adiesilee Phpspsthe Ripgrhedlesteofnetll tawee fiyrgente| botr bdes

110, 120 and abg 22, Ea S, o the |jke between the fillet adhesive
| ayers 51 |e§§r8 PoftP#Fkel Wonif ra1d fléme ERehibpf remomanesiovéhe

e uesaoeR AOhPEsRRh DY Splie gl e o
tabs 20 frem peeLiPgdes umber Q4L 20 varies significantly
according to the position. |
[0081]

This difference in area causes uneven stress that leads
variations in adhesive strength or the like. This
embodiment is configured to equalize the area of the finger
electrodes 110 under the tab 20 by adjusting the length of
the electrode lines 114 making up the auxiliary electrode
sections 114 according to the position of the bus-bar
electrode 111.

[0092]

In the modification in FIG. 33, the length of the
electrode lines of the auxiliary electrode sections 114
provided to the finger electrodes 1103, 1105 are adjusted.
In this modification, two electrode lines ll4a near the bus—
bar electrode 111 are formed nearly twice as wide as the
electrode finger 110, while two electrode lines 114b on the

further side from the bus-bar electrode 111, corresponding



In the above-descri bed enbodi nents, an adhesive resin tape is used as
t he adhesive layer 51 for connecting the tab 20 and el ectrodes 11,

12; however, the adhesive |layer 51 for connecting the tab 20 and
electrodes 11, 12 can be resin paste, such as an ani sotropic
conductive resin paste. [0105] It should be understood that the
enbodi nents di scl osed herein are to be taken as exanples in every
point and are not limted. The scope of the present invention is
defined not by the above described enbgdi ments but by the appended
claims. Al changes that fall w thin neans and bounds of the clains,
or equival ence of such neans and bounds are intended to be enbraced
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electrode lines 1l4a. For example, the electrode lines 114b
may have a width twice as large as the electrode lines 114a.
[0093]

In addition, the finger electrodes 110, 110, in which
the bus-bar electrode 111 intersects the center thereof,
include the auxiliary electrode sections 114 including the
electrode lines 114a of the same length.

[0084]

The variations in length of the electrode lines 114a,
114b of the auxiliary electrode sections 114 according to
the intersecting position of the bus-bar electrode 11l can
equalize the area of the electrodes under the tab 20,

- thereby spreading out the stresses.produced during
connection of the tab 20. Consequently, the bus-bar
electrode 111, auxiliary electrode secticn 114 and tab 20
can be securely connected with sufficient adhesive strength.
[0095]

Even in a case of using a thin resin adhesive 5, the
auxiliary electrode section as configured according to the
embodiment is preferable because the electrode lines of the
finger electrodes 110 and bus-bar electrode 111 are
connected with the fillet adhesive layers 51.

[0096]

If the auxiliary electrode section 114 includes a



121: bus-bar el ectrode 120b: el ectrode finger 5: adhesive resin film

20: tab - 53 - CLAIMS [Caim1] A sol ar cell nodule including a
plurality of solar cells interconnected with wiring nenbers, each of
the solar cells conprising: a plurality of front-side finger

el ectrodes di sposed on a light-receiving surface of the solar cel
and connected with the wiring nenbers; and a plurality of rear-side
finger el ectrodes disposed on a rear surface of the solar cell and
connected with the wiring nenbers, whetgih t he finger

el ectrodes on at |east one of the front side and rear side include
auxiliary electrode sections in regions where the wiring nenbers are

to be connepiath AN dhengctheall Nasls eliGelr 9des, o0, th %%jgveré 13vaS

face, and the auxiliary el ectrode sections Cover

than regi oss Mherniele ohi BEghsetectifdes, R the PLheL 31 48 Br 614,

di sposed.
as shown in FIG. 32. Every fillet adhesive layer 51 formed

on the electrode lines 11l4a connects the finger electrodes
110 and tabs 20. Consequently, the quantity of the fillet
adhesive layers 51 in contact with the tab 20 increases, and
therefore the adhesive strength between the tab 20 and front
electrode 11 is enhanced. |

[0097]

‘- In addition, the finger electrodes 110 other than those
at the opposite ends of the solar cell 1 can distribute
stresses produced during connection of the tabs 20 to the
neighboring finger electrodes 110. On the other hand, the
finger electrodes 110 at the opposite ends of the solar
cell receive concentrated stresses produced during
connection of the tabs 20 because there are no finger
electrodes on the outer side of the finger electrodes 110
on the ends of the solar cell. To solve the problem, this
modification provides the large-area auxiliary electrode
sections 119b on the opposite ends under the tabs to
distribute stresses derived from connecting operations.
[0098]

The rear-side finger electrodes 120 are designed to be
connected to the tabs 20 with the fillet adhesive layers in

the same manner. Since the number of the rear-side finger



[Claim?2] The solar cell nodule according to claim1l1, wherein
the wiring nenbers are connected with the light-receiving surface or
rear surface of the solar cell wth a resin adhesive. [Caim3] The
sol ar cell nodule according to claim1, wherein the nunber of the
rear-side finger electrodes is - 54 - greater than the nunber of the
front-side finger electrodes [Claim4] The solar cell nodule
according to claiml1, wherein

- 49 _

electrodes 120 is greater than that of the front-side
finger electrodes , the adhesive strength is increased to be
more than that of the front-side finger electrodes .

[0099]

It is possible to make all of the electrode lines 114a
long; however, such long electrode lines require more silver
to form them. Because of that, it is preferable to make
only‘necessary electrode lines long.

[0100]

hIn FIG. 33, the length of the electrode lines of the
auxiliary electrode sections 114 provided to the finger
electrodes 110s3, 1105 are adjusted. In this modification,
two electrode lines 114a near the bus-bar electrode 111 are
formed wide, nearly twice as wide as the electrode finger
110, while two electrode lines 114b on the further side from
the bus-bar electrode 111, corresponding to a side end of
the tab 20, are formed longer than the electrode lines 114a.
The length of the electrode lines of the auxiliary electrode
sections 114 is not limited thereto, but, as shown in FIG.
34, can be set to increase in length as the distance of the
electrode lines from the zigzag bus—-bar electrode 111
increases. In other words, the auxiliary electrode sections
114 provided to the finger electrodes 1103, 1105 includes
electrode lines 114by, 114b,, 1ll4bs, 114b; that are gradually

incremented in length in this order from an electrode line



bus-bar el ectrodes are provided on at | east one of the

i ght-receiving surface and the rear surface of the solar cell so as
to align with positions where tabs are to be connected. [C aim 5]

The solar cell nodule according to claim4, wherein the bus-bar

el ectrodes are in a zigzag shape. [C ai m 6] The sol ar cell

nmodul e according to claim1, wherein the auxiliary el ectrode sections
I ncl ude the rear-side finger electrodes fornmed in the regi ons w der
than the front-side finger electrodes @&0d-at |east in the regions
where the wiring nenbers are to be connected. [Claim7] The
solar cell nodule according to claim6, wherein each of the auxiliary

;alnect rode seghi oRScMNCAMIES & Eh@rﬁhﬁlﬁﬁffeﬂ&?oﬁ%d%ﬁi. nes extendi ng

parallel with a direction in which the wring mefibéfs are

di sposed. [®l.aim 8]

As described above, the auxiliary electrode sections
119 on the oppeosite ends of the solar cell and under the
tabs are configured to be large in area to spread out the
stresses produced during connection of the tabs. The shape
of the auxiliary electrode sections are not limited to the
single island shape as shown in FIGS. 31, 33 and 34, and can
be anything as long as the total area is large. The
auxiliafy electrode sections shown in FIG. 35 or 36 include
a plurality of electrode lines 119a in parallel with a tab
20 and the total area of the electrode lines 119a is set to
a predetermined value, and therefore can provide a desired
effect. A modification in FIG. 35 employs an auxiliary
electrode section including wide electrode lines. A
modification in FIG. 36 employs an auxiliary electrode
section including long electrode lines 119c to have the
predetermined area. The use of the plurality of electrode
lines whose opposite ends are provided with fillet adhesive
layers increases the adhesive strength. |
[0102]
In the above-described embodiments, the tabs 20 are

made of a conductive material, such as a copper foil, coated
with a conductive film, such as tin (Sn) and solder, which

softer than the surface-side electrodes 11, 12, and are



The,sol ar cell nodule according to claim®6, wherein the sections
formed in the regions, wder than the front-side finger electrodes ,
of the rear-side finger electrodes are - 55 - forned wide to all ow
fdr an anount of a nechanical error. [Cl aim9] The sol ar cel
nodul e according to claim®6, wherein the rear-side finger electrodes
facing regions where the front-side finger el ectrodes are absent are
narrower than the rear-side finger electrodes facing the front-side
finger electrodes . [Caim 10] They sol ar cell nodul e according
to claim6, wherein the auxiliary el ectrode sections positioned on an
end of the solar cell are larger in area than the auxiliary el ectrode

ti . | el | th th th d. Cl ai 11
Thel solar Saftfoctae £108 LhE PSR <lettiondth Ity el 1 1Y
| trod i i d t -.Si fi | I od di
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] For example, as shown in FIG. 37, the tab can be made by
coating the surface of a conductive material 20a, such as a
copper foil, with silver 20b; and 20b,. The front surface
20b,; of the taﬁ 20 is configured to have fine asperities
that scattef light. Since the silver-cocated tab 20 is as
rigid as or more rigid than the surface-side electrodes 11,
12, the sur%ace—side electrodes 11, 12 do not dig in the tab
20, but surfaces of the surface-side electrodes 11, 12 are
deformed to make full contact with the tab. In such a
configuration, the auxiliary electrode section 112 of the
. electrode finger 110 and the coating surface 20b; of the tab
20 are connected to each other with the fillet adhesive
layers 51, thereby obtaining predetermined connection
strength.
[0103]
In the case where the fillet adhesive layers 51 are
used to connect the finger electrodes 110, 120 and tabs 20,
gaps or the like between the fillet adhesive layers 51 play
a roll like a buffer layer. Even 1f the adhesive layers
used in a solar cell module repeatedly underge thermal
expansion and thermal shrinkage, it can be expected to

prevent the tabs 20 from peeling.



The sol ar cell nodule according to claim 11, wherein each of the
auxiliary electrode sections includes a plurality of electrode |ines
extending in parallel with a direction in which the tabs are

di sposed. [ aim 13] The solar cell nodule according to claim 11,
wherein - 56 - the sections fornmed in the regions, w der than the
rear-side finger electrodes , of the front-side finger electrodes are
formed wde to allow for an anbunt of a mechanical error. [Caim 14]
The solar cell nodule according to clagm-l2, wherein the | ength of
the electrode lines varies according to the position where the
bus-bar el ectrode intersects the electrode finger. [Caim 15]

The sol ar |4 modul e according to claim 14, wherein the further the
el ectrode 11 nes are positioned fromthe bus-bar el ectrode, the |onger

the el ectrode khneBeatBove-described embodiments, an adhesive resin
tape is used as the adhesive layer 51 for connecting the tab
20 and electrodes 11, 12; however, the adhesive layer 51 for
connecting the tab 20 and electrodes 11, 12 can be resin
paste, such as an anisotropic conductive resin paste.
[0105]

It should be understood that the embodiments disclosed
herein are to be taken as examples in every point and are
not limited. fhe scope of the present invention is defined
not by the above described embodiments but by the appended
claims. All changes that fall within means and bounds of
the claims, or equivalence of such means and bounds are

intended to be embraced by the claims.’

Reference Signs List

[0106]
1: solar cell
110: electrode finger
111: bus-bar electrode
120: electrode finger
121: bus-bar electrode
120b: electrode finger
5: adhesive resin film

20: tab



[ C ai m 16] The solar cell nodule according to claim 11, wherein
the auxiliary el ectrode sections positioned on an end of the solar
cell are larger in area than the auxiliary el ectrode sections on

anywhere on the solar cell other than the end.

- B3 -

CLAIMS
fClaim 1]

A solar cell module including a plurality'of solar
cells interconnected with wiring members, each of the solar
cells comprising:

a plurality of front-side finger electrodes disposed on
a light-receiving surface of the solar cell and connected
with the wiring mémbers; and a plurality of rear-side finger
electrodes disposed on a rear surface of the solar cell and
connected with thé wiring members, wherein

the finger electrodes on at least one of the front side
and rear side include auxiliary electrode sections in
regions where the wiring members are to be connected and
where the finger electrodes on the other side face, and the
auxiliary electrode sections cover the regions wider than
regions where the finger electrodes on the other side are
dispoéed.

[Claim 2]

The solar cell module according to claim 1, wherein

the wiring members are connected with the light—
receiving surface or rear surface of the solar cell with a
resin adhesive.

[Claim 3]
The solar cell module according to claim 1, wherein

the number of the rear-side finger electrodes is



_54_

greater than the number of the front-side finger electrodes
[Claim 4]

The solar cell module according to claim 1, wherein

bus-bar electrodes are provided on at least one of the
light-receiving surface and the rear surface of the solar
cell so as to align with positions where tabs are to be
connected.

[Claim 5]

The solar cell module according to claim 4, wherein the
bus-bar electrodes aré in a zigzag shape.
[Claim 6]

The solar cell module according to claim 1, wherein the
auxiliary electrode sections include the rear-side finger
electrodes formed in the regions wider than the front-side
finger electrodes and at least in the regions where the
wiring members are to be connected.

[Claim 7]

The solar cell module according to claim 6, wherein
each of the auxiliary electrode sections includes a
plurality of electrode lines extending in parallel with a
direction in which the wiring members are disposed.
fClaim 8]

The solar cell module according to claim 6, wherein the
sections formed in the regions, wider than the front-side

finger electrodes , of the rear-side finger electrodes are
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formed wide to allow for an amount of a mechanical error.
[Claim 9]

The solar cell module according to claim 6, wherein the
rear-side finger electrodes facing regions where the front-
side finger electrodes are absent are narrower than the
rear-side finger electrodes facing the front-side finger
electrodes
[Claim 10]

The solar cell module according to claim 6, wherein the
auxiliary electrode secfions positioned on an end of the
solar cell are larger in area than the auxiliary electrode
sections on anywhere on the solar cell other than the end.
[Claim 11]

The solar cell module according to claim 1, wherein the
auxiliary electrode sections include the front-side finger
electrodes formed in the regions wider than the rear-side
finger electrodes and at least in the regions where the
wiring menbers are to be connected.

[Claim 12]

The solar cell module according to claim 11, wherein
each of the auxiliary electrode sections includes a
plurality of electrode lines extending in parallel with a
direction in which the tabs are disposed.

{Claim 13]

The solar cell module according to c¢laim 11, wherein
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the sections formed in the regions, wider than the rear-side
finger electrodes , of the front-side finger electrcdes afe
formed wide to allow for an amount of a mechanical error.
[Claim 14}

The solar cell module according to claim 12, wherein
the length of the electrode lines varies according to the
position where the bus~bar electrode intersects the
electrode finger.

[Claim 15]

The solar cell module éccording'to claim 14, wherein
the further the electrode lines are positioned from the bus-
bar electrode, the longer the electrode lines are.

[Claim 16]

The solar cell module according to claim 11, wherein
the auxiliary electrode sections positioned on an end of the
solar cell are larger in area than the auxiliary electrode

sections on anywhere on the solar cell other than the end.



